
For more information please visit www.cityofbranson.org or contact:
Lisa Westfall, City Clerk, 417-337-8522

Jerry Adams, Public Information Director, 417-337-8548

CAPITAL IMPROVEMENT COMMITTEE

Committee Meeting – Monday, February 14, 2011 – 10:30 a.m.
Fish Bowl Conference Room – Branson City Hall – 110 W. Maddux

AMENDED AGENDA

1) Call to Order.

2) Roll Call.

3) 5 Year Capital Budget Update.

4) Consultant Selection Aerial Photography. [Curtis Memo]

[Proposal Aeroquest Optimal] [Proposal Kucera] [Proposal Pictometry]

[Proposal Surdex and Pictometry] [Proposal Woolpert]

5) Meadow Ridge Sewer Connection. [Meadowridge Plan] [Meadowridge Map]

[2011 Private Waste Water Treatment Plants]

6) Discussion of Energy Performance Contract.

7) Capital Project Status Update.

8) Change Order Update.

9) Adjourn.

NOTICE OF MEETING

CITY OF BRANSON



TO: Capital Improvements Committee

FROM: David Miller

DATE: February 8, 2011

SUBJ: Digital Aerial Photography and Topographic Mapping

The city of Branson’s entire GIS system is based upon digital aerial photography. These

images are taken with highly specialized cameras from special low-flying airplanes and are

extremely accurate. The methods used to capture and process the aerial photography, are also

used to develop elevation information and other mapping data. As growth occurs in a

community, this information must be updated or it becomes more and more obsolete and

inaccurate. Most cities schedule to have new aerial photography done every 3 years. The last

time Branson had digital aerial photography flown was in February, 2006. The images now being

used do not even show Branson Landing or the major developments in Branson Hills.

The capital request for new aerial photography was initially submitted a few years ago

but, unfortunately other higher priorities delayed the funding until 2011. Based upon previous

photography contracts an amount of $120,000 was requested in the capital budget. Curtis

Copeland, Branson’s GIS Coordinator, evaluated several ways to reduce costs for the project and

even attempted to do a cost-sharing agreement with the Corps of Engineers but unfortunately, no

great cost savings were realized with that approach. Ultimately, Curtis determined it would be

most cost effective to simply request proposals for the type of data Branson needs.

An RFP was sent to all firms that can provide the needed products. Five proposals were

received. To simplify the review process, firms were limited to 20 pages in their proposals. To

reduce paper waste, the proposals were also requested in digital form.

Curtis has prepared the attached detailed review of the proposals. This item is scheduled

for consideration at the Capital Improvements Committee on February 14th. A recommendation

from the committee will allow the accepted proposals to be approved by the Board of Aldermen

so that the photography can be completed before the trees begin to sprout leaves in the spring

which will negatively impact the photography.

Curtis and I discussed his recommendation at length and I concur with his analysis and

conclusions.



TO: Capital Improvements Committee
FROM: Curtis Copeland
DATE: February 8, 2011
SUBJ: Digital Orthophotography, Digital Topographic Mapping, and Oblique

Digital Orthophotography, Digital Topographic Mapping, and Oblique
Photography

Funds were allocated this year to acquire new digital orthogonal and oblique photography (aerials)
and updated digital, topographic mapping (2 foot contours). The foundational data set of the City’s GIS
and mapping applications, is highly accurate, high resolution, digital orthophotography. This base data set
also lends itself to other important data layers in the GIS and mapping applications, including topographic
and parcel mapping (which is the basis for City Limit and Zoning mapping). As with any geographic data,
it must be maintained to ensure its currency and accuracy, especially in an area such as Branson, that has
witnessed much growth and change in the topographic landscape since February 2006, when Branson last
had aerial photography flown and developed.

There have been a number of technological changes and advancements in the 5 years since the
City’s last RFP for a product of this type. New airborne sensors, like LIDAR and multi-angle capture
oblique photography, have increased the accuracies, data capture techniques, standards, and applications a
great deal. These new technologies have also had a positive influence on cost.

The RFP was developed to address these new technologies, and establish a set of specifications
that would provide the City a deliverable of digital orthophotography and topographic mapping that meets
the standard necessary for the City GIS; as well as acquire a deliverable of oblique photography, that would
add a new element to the GIS. The oblique photography has a wide potential for applications and use by
emergency services, economic development, and planning.

In accordance with the City ordinance, the Requests for Proposals were sent to all the firms that
have submitted their annual qualifications to the City and specialize in similar types of work. Five
proposals were received.

Pictometry

Surdex

AeroQuest Optimal

Woolpert

Kucera

The criteria used to evaluate the options were (in order of importance):

Data Deliverable - High

Experience with Similar Projects - High

Ground Control Method - High

Map Accuracy Standard - High

Elevation Model Method - High

Orthogonal Imagery Method - High

2 Foot Contour Development Method - High

Photo Resolution (Ortho) - High



Oblique Imagery Method - High

Photo Resolution (Oblique) - High

Total Project Cost - High

Resources Available (Staff, Equipment, Aircraft) - High

Viewing Software to Be Provided - High

Projection and Coordinate System Requirements - Medium

Camera Systems - Medium

LIDAR Method - Medium

Delivery Schedule - Low

Production Location - Low

The question of "Digital Orthophotography, Digital Topographic Mapping, and Oblique
Photography Vendor Selection" was evaluated by means of a decision table.

Data Deliverable

Experience with Similar Projects

Ground Control Method

Map Accuracy Standard

Elevation Model Method

Orthogonal Imagery Method

2 Foot Contour Development Method

Photo Resolution (Ortho)

Oblique Imagery Method

Photo Resolution (Oblique)

Total Project Cost

Resources Available (Staff, Equiment, Aircraft)

Viewing Software to Be Provided

Projection and Coordinate System Requirements

Camera Systems

LIDAR Method

Delivery Schedule

Production Location

Pictometry Excellent

Surdex Excellent

AeroQuest Optimal Excellent

Woolpert Excellent

Kucera Good

Excellent ExcellentExcellent GoodExcellentGood Excellent ExcellentFair ExcellentExcellent ExcellentExcellent ExcellentExcellentExcellentExcellent Excellent

Good GoodGood ExcellentGoodGood Good FairExcellent GoodGood GoodFair GoodFairExcellentExcellent Good

Excellent ExcellentExcellent ExcellentExcellentExcellent Excellent ExcellentExcellent GoodExcellent GoodExcellent GoodExcellentGoodFair Good

Excellent ExcellentExcellent ExcellentExcellentExcellent Excellent GoodExcellent GoodExcellent GoodExcellent ExcellentExcellentGoodGood Good

Excellent ExcellentExcellent GoodExcellentGood Excellent ExcellentGood ExcellentExcellent ExcellentGood ExcellentGoodExcellentGood Excellent

Summary

Decision Table for Digital Orthophotography, Digital Topographic Mapping, and Oblique
Photography Vendor Selection

Alternative choices considered are listed down the left side of the table. The criteria used to
evaluate the various options are listed along the top. Initially entered in no particular order, both the
choices and the criteria were then repositioned according to importance of criteria and effectiveness of
individual choices in meeting them.

As criteria are evaluated and weights assigned according to which factors are considered to be
most significant, the factors are sorted from left to right in order of importance (i.e., the factor considered
by the decision maker to be most significant in meeting overall needs ends up in the leftmost position).

Similarly, as choices are evaluated according to effectiveness in meeting criteria, the best choices
migrate to the top of the list. When the process is complete, the best choice should emerge at the top.

As selection alternatives and the criteria to be used in evaluating them are entered into the table,
weights are assigned to each of the evaluation factors so that they are ranked in order of their importance in
fulfilling the overall task.



Relative strengths of the various choices in each of the factors are illustrated in the following
graph:

Pictometry

Surdex

AeroQuest Optimal

Woolpert

Kucera

Data Deliverable

Experience with Similar Projects

Ground Control Method

Map Accuracy Standard

Elevation Model Method

Orthogonal Imagery Method

2 Foot Contour Development Method

Photo Resolution (Ortho)

Oblique Imagery Method

Photo Resolution (Oblique)

Total Project Cost

Resources Available (Staff, Equiment, Aircraft)

Viewing Software to Be Provided

Projection and Coordinate System Requirements

Camera Systems

LIDAR Method

Delivery Schedule

Production Location

Because of the specialized, oblique aerial photography, technology, there are a very few
companies worldwide that have these capabilities. For this reason, three of the five vendors who
submitted proposals have teamed with other companies to provide the digital oblique cameras and
necessary processing systems necessary to meet the requirements of the RFP. Two of the firms submitting
proposals have the equipment and technology to capture all elements of the proposal without teaming.

The Capital Improvements Committee has stated that it has been helpful to know staff’s thoughts
in regards to the proposals. With this in mind, I am providing the following notes and reactions that I
concluded when I read the proposals. This is not intended to sway committee opinion, just to help clarify
the selection process.

Pictometry: This company has developed and patented a high-resolution, oblique photography system,
that has the ability to capture the orthogonal photography at the same time. They have also developed
viewing software for their imagery, which integrates with the GIS software that the City currently uses.
Accurate, orthogonal (overhead), aerial photography is still an important foundational dataset for the City
of Branson. Pictometry has developed a system called Accuplus to directly address the orthogonal photo
product.

Surdex: This company has past experience with the City of Branson, on a similar project in the Spring of
1999. The photography and topographic data from that project served as a base for the City’s GIS at that
time. Surdex will be teaming with Pictometry to meet the oblique photography requirement. The
orthogonal photos and 2’ contour topography mapping will be completed by Surdex. Surdex has much
experience with photography and mapping in City’s region.

AeroQuest Optimal: This company had a very detailed proposal. Optimal, will be teaming with
Geospan. Geospan will be providing their oblique photography solution to meet the requirement.
Geospan also has viewing software available for their oblique imagery.

Woolpert: This company has both camera systems available: the traditional orthogonal, and the oblique.
The large-format digital, oblique aerial view camera was developed by the company, as well as viewing
software that integrates with the City’s existing GIS system

Kucera: This company will also be teaming with Geospan to meet the oblique photography requirement.
Kucera proposed a lower resolution orthophoto (6” pixel), than suggested in the RFP. This company also
states in the RFP that they have LIDAR data captured on January 19th of this year in the Branson area,
which may be used on this project.





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Submitted by: 

RFP Title: “Digital Orthophotography, Oblique Imagery, and Digital  
  Topographic Mapping”  

January 28th, 2011 

Proposal Response to the City of Branson, MO 



 
 
 

  
 

 
 

 

 

 

 

 

 

 
 

 
 

 

The Aeroquest International Group of Companies 
Toronto +1 905 672 9129     Huntsville +1 256 882 7788     Raleigh +1 919 839 8515     Perth +61 8 9479 4232 

 

 
 
 

4975 Bradford Drive, Suite 100  
Huntsville, AL 35805-1927 
 

Tel:  256.882.7788 
Fax: 256.882.7774 
 

www.aeroquestoptimal.com

11-058 
January 19, 2011 
 
City of Branson, MO 
Mr. Curtis J. Copeland, G.I.S. Coordinator 
110 W. Maddux Street, Suite 310 
Branson, MO  65616 
 

Re: Response to RFP for Digital Orthophotography, Oblique Imagery, & Digital Topographic Mapping 
 
Mr. Copeland:  
 

Aeroquest Optimal, Inc., is pleased to submit the enclosed proposal and pricing for review.  We look 
forward to the opportunity of putting our extensive skills and experience to work on this project. We have 
performed numerous similar projects with great success. We have extensive understanding of the 
requirements of the work to be done, and of the topography of Missouri and the Branson area.     
 

Mr. Ronny Taylor will serve as our Project Manager. Mr. Taylor understands the critical role of 
communication and responsiveness in quality and schedule compliance for the project. His background 
and personal abilities give the management of the project a strong leader with the knowledge of how to 
best assess and design all project requirements, communicate and lead team members, and see objectives 
through to prompt completion. Mr. Taylor has over 33 years of experience in Aerial Photography, Digital 
Orthophotography, LiDAR, and Photogrammetric Mapping and has managed or worked on numerous 
county mapping projects across the nation.   
 

OPTIMAL was responsible for well over 20,000 square miles of Photogrammetric and LiDAR surveys in 
2009 and 2010. These surveys spanned the spatial extents of the United States and included International 
surveys in Canada and South America. These projects ranged in size from small local development, 
airport, and transportation surveys to a large USGS specification compliant project of over 15,000 sq. mi.  
 

Continuing our mission to provide our customers with the best possible data, Aeroquest Optimal owns the 
latest and most technologically advanced equipment in the industry including the new Intergraph DMC 
(Z/I DMC II 230) digital camera. Additionally we own an Optech ALTM 3100, 100 KHz LiDAR system 
and traditional Leica RC-30 film cameras and we plan to acquire a new Optech GEMINI LiDAR sensor 
in 2011. Our equipment capacity not only improves our ability to deliver quality products but also allows 
us to respond to and complete projects in shorter timeframes. Our professional staff consists of over 50 
personnel, including FAA Licensed Pilots, ASPRS Certified Photogrammetrists, and Professional Land 
Surveyors in 14 states.  Additionally, we operate numerous aircraft including Cessna and Piper models. 
 

Aeroquest Optimal strives to reach beyond the typical client relationship to form a client partnership. We 
appreciate our customer relationships and are committed to working together with you to achieve your 
goals. If you have any questions, or if we may assist you in any way, please call me at (256) 882-7788.  
 

Sincerely,  

 
Mark W. Brooks  
Vice President & General Manager  



 Qualifications Statement

  
City of Branson, MO  

QUALIFICATIONS STATEMENT 
 

Company Background and Information: 

In business continuously since 1961, our staff is a full-service Photogrammetric Mapping, 
LiDAR and Surveying firm. OPTIMAL maintains state of the art production facilities with one 
of the largest number of photogrammetric instruments available in the private sector today. Our 
aerial acquisition equipment includes numerous aircraft, a new Intergraph DMC digital sensor 
(Z/I DMC II 230), two (2) Leica RC-30 cameras, equipped with IMU, one Optech 1210 LiDAR 
unit, one Optech ALTM 3100 LiDAR unit with integrated medium format digital aerial camera. 
We also anticipate acquiring a new Optech Gemini LiDAR unit in 2011.  
 

OPTIMAL continually strives to ensure we have the most technologically advanced operation in 
the industry as well as the most highly trained, certified and competent personnel on staff. 
OPTIMAL has a long list of satisfied customers able to attest to the excellence and precision of 
our products as well as our dedication to customer satisfaction. Our 49 years in the industry and 
decades of successful projects attests to our stability in the industry.  
 

OPTIMAL’s team consists of over 50 highly-trained personnel including Aerial Photographers, 
LiDAR Analysts, LiDAR Technicians, Certified Photogrammetrists, Professional Land 
Surveyors, Pilots, Digital Orthophotography Technicians, Corridor Specialists, Topographic 
Mapping Specialists, Planimetric Mapping Specialists, Analysts and other experts. Our 
professional team has extensive experience in aerial photography, LiDAR acquisition and 
processing, conventional and GPS surveying, topographic mapping, planimetric mapping, 
DTM/DEM development, GIS services, digital orthophotography, scanning, photogrammetric 
compilation, analytical aerial triangulation, thermal mapping, volumetric and stockpile 
calculation and photo lab processing. 
 
Firm Address and Contact Information: 

Aeroquest Optimal’s Huntsville, AL Headquarters 

 

Aeroquest Optimal, Inc.  
Email: info@optimalgeo.com 
4975 Bradford Drive, Suite 100 
Huntsville, AL  35805 
Phone: (256) 882-7778 
Fax: (256) 882-7774 
www.aeroquestoptimal.com 
info@optimalgeo.com 

 
The Year the Firm was Established: 

 

2010 / State of Incorporation: Delaware; Originally established in 1961  
 

The Type of Ownership: 
 

U.S. Corporation registered in Delaware.  

The Location of the Office that would provide Project Services:  
 

Aeroquest Optimal, Inc.  
4975 Bradford Drive, Suite 100 
Huntsville, AL  35805 
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Qualifications Statement
 

Qualifications of key personnel to be used for the project:   
 

 (1) ASPRS Certified Photogrammetrists (CP);  
 Mr. Mike Vessel, #1361, (13 years of experience) 
 Mr. Chris Jaeger, #1458, (29 years of experience)  

(2) Registered Professional Photogrammetrists (RPP) in Oregon on staff;  
 Mr. Mike Vessel, #80693RPP, (13 years of experience)  

 (3) Licensed Surveyor Photogrammetrist (SP) in Virginia on staff;  
 Mr. Mike Vessel, #0408000011, (13 years of experience)  
 Mr. Mark Brooks, #0408000160, (18 years of experience) 
 Mr. Chris Jaeger, #0408000109, (29 years of experience)  

(4) Professional Land Surveyors on staff: 
 Mr. Dean Epling, #LS5417, (23 years of experience) 
 Mr. Richard A. Lehr, in 14 states, MO #002643, (45 years of exp.)   

 (5) GISCI Certified GIS Professionals (GISP) on staff: 
 Mr. Mike Vessel, #45872, (13 years of experience)  
 Mr. Chris Jaeger, #45557, (29 years of experience) 
 Mr. Robert Yao-Kumah, #63193, (11 years of experience) 

(6) Professional Surveyor and Mapper in Florida (PSM) on staff;  
 Mr. Dean Epling,  #LS5417, (23 years of experience) 
 Mr. Richard Lehr, #LS3750, (45 years of experience) 

 
Company Data / Information:  

 

(1) Certificate of Authorization (COA) of Firm to Practice Land Surveying:  
 State of Missouri #2011000155 

(2) Registered to do Business in: Missouri
 

(3) Company Identification Numbers:  
 EIN/TIN: # 04-3831576 
 DUNS: # 612144464 
 CAGE: # 47YG5 
 NAICS: # 541360, # 541370 

(4) Corporate Officers / Directors:  
 Mr. Roy T. Graydon, President 
 Mr. Mark Brooks, Vice President, General Manager 
 Mr. Robert Motz, Corporate Secretary, CFO 
 Mr. Jerry Burnham, Assistant Secretary 

 

(5) Business Size Standard / Classification:  
 Large Business (Corporation) 

 

(6) Number of Employees:  
 50 

(7) Office Locations:  
 Huntsville, AL; Melbourne, FL; Bluffton, SC; Sharpsburg, GA, St. Louis, MO 



 Qualifications Statement

  
City of Branson, MO  

Subcontractor for Oblique Imagery 
 

GEOSPAN Corporation 
Mr. Steve Gilkey 
Email:  gilkey@geospan.com 
sales@geospan.com 
support@geospan.com  
10900 73rd Avenue North, Suite 136 
Minneapolis, Minnesota 55369 
www.geospan.com 
1-800-GEOSPAN 
Ph. (763) 493-9320  
 
 
GEOSPAN’s similar project experience includes oblique aerial imagery collection in Vancouver, 
Calgary, Boston, Chicago, Philadelphia, Denver, San Francisco, Sacramento, Austin, Houston, Dallas, 
Las Vegas, Phoenix, Naples, Minneapolis-St. Paul, San Diego, Portland, Seattle, and Disney World. 
Since 1990, GEOSPAN’s primary market is serving the needs of local government. GEOVISTA® oblique 
imagery is utilized or selected for collection in a wide variety of local government entities ranging from 
the second most populated County in the US to very rural Counties.  2010 oblique aerial projects include 
Cook County, IL, Hamilton and Pike County, OH, Green Lake County, WI, Masonville and Oscoda 
County, MI, Calhoun County, FL, Gwinnett County, GA, Newport News, VA and City of Yonkers, NY. 
 
GEOVISTA® technology uniquely provides the following capabilities: 
 
Imagery Flexibility - GEOVISTA® Oblique Aerial 21 mega-pixel cameras provide the ultimate 
flexibility in: 

 Higher resolution  
 Larger geographical coverage provided with each image 
 Higher image capture frequency to provide more over lapping perspective views 
 Image tiling to significantly improve the network speed to retrieve each image 

 
Superior and controllable accuracy - GEOVISTA® Oblique Aerial imagery capabilities include an 
accuracy commitment of not less than 2 meters at 90% confidence interval, within optimal viewing 
portion of images per National Standard for Spatial Data Accuracy (NSSDA). This paradigm shift in 
oblique imagery accuracy is based on patented Direct Imagery Measurement rather than a dependency on 
an existing DTM to provide spatial information. 
 
GEOSPAN is the advanced Photogrammetric industry provider of the highest resolution, most accurate, 
multi-angle oblique aerial and integrated 360° street-level imagery available.  
 
GEOVISTA® imagery products form the foundation for the future of visual search, 3D modeling and 
maps online using a high precision, low-cost, patented process. GEOVISTA® imagery allows users to see 
every location from every angle in a given area and measure anything accurately. GEOVISTA 
Orthophotography meets National Map Accuracy Standards (NMAS). GEOVISTA® Virtual Tours, 3D 
Model Generation, and Quantitative Stereo Models are available to enhance your analytical viewing 
experience. 
 
GEOSPAN supports a variety of state and local government GIS applications including E9-1-1, 
emergency management, homeland security, law enforcement, planning, property assessing and 
addressing, infrastructure inventory, pavement analysis, and transportation. 
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 Qualifications Statement

  
City of Branson, MO  

 
 
 
 
 
 

Submittal Content  
 

1. Professional experience and technical competence in providing photogrammetric and G.I.S. 
services to local governments. (Professional experience and technical competence of the firm 
with respect to the scope of services requested.)  
 

OPTIMAL and its team employs an experienced and qualified staff of surveying and mapping professionals.  The 
Project Manager for the City of Branson project is Mr. Ronny Taylor.  He has 33 years of mapping and surveying 
experience and has managed literally hundreds of city and countywide project.  Our Vice President and General 
Manager, Mr. Mark Brooks, has 19-years of surveying and mapping experience and holds degrees in Civil 
Engineering and Land Surveying.  He is considered one of the leading experts in the industry.  Many of 
OPTIMAL’s Department Managers and Lead Technicians hold degrees in the geospatial professions and each have 
over a decade of experience in the photogrammetric and surveying fields. Additionally, OPTIMAL employs three 
(3) Certified GIS professionals.  
 

OPTIMAL’s Huntsville, AL facility will be the primary production office. This state-of-the-art production facility is 
one of the largest and most technologically advanced surveying and mapping operations in the private sector today.  
It includes a large number of advanced photogrammetric workstations, digital orthophotography production 
workstations, LiDAR and survey processing workstations and CADD/GIS processing workstations.  OPTIMAL’s 
data acquisition equipment includes a new Intergraph DMC 230 large format digital camera, USGS certified RC-30 
aerial mapping cameras, other digital mapping cameras, LiDAR sensors and a wide assortment of photogrammetric 
and GPS surveying equipment.   
 

OPTIMAL has successfully delivered over 5,000 square miles of orthophotography in the last 12 months and well 
over 20,000 square miles over the last five years. The development of high quality accurate digital orthophotography 
products has been a consistent product offering by OPTIMAL for the last fifteen years. These products have been 
developed from a variety of film bases and source imagery including but not limited to Black and White film, Color 
film, Color Infrared film, and digital multispectral imagery.   
 

Customer Testimonial (Mississippi State Government): OPTIMAL received an evaluation stating: “Frequently 
Exceeds, and Consistently Exceeds Expectations.” and: The Consultant often or always exceeds expectations for this 
category. The Consultant exceeds expectations repeatedly or everytime.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RECENT PHOTOGRAMMETRIC & LIDAR MAPPING PROJECTS 
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 Qualifications Statement

  
City of Branson, MO  

 
2. Specific experience of staff to be assigned to the project and contact information of staff 
members. (Professional experience and technical competence of the individuals to be assigned 
with respect to the scope of services requested.)  
 

AEROQUEST OPTIMAL Personnel Qualifications: 
 

 

Name  Mark W. Brooks, SP, Vice President & General Manager 
Workload  Availability 10% 

Education  BS / Land Surveying / Purdue University / 1990 
BS / Civil Engineering / Purdue University / 1990  

Years  Exp.   OPTIMAL:  10   Other Firms: 10  

Credentials  Surveyor Photogrammetrist in Virginia, #408000160 

Experience 
Summary  

 

Mr. Brooks has over fourteen years management experience in collecting, processing and 
estimating Airborne LiDAR projects. He has managed complex LiDAR projects including flight 
planning, establishing GPS Master Stations, LiDAR data post processing, DEM generation, and 
development of accurate contour and spot elevation information. He has also managed the 
generation of break lines from LiDAR gray scale images. He has extensive experience with FEMA 
mapping specs and Spatial Data Standards.  Project  

 
 

Name  Ronny Taylor, Project Manager 
Workload  Availability 30% 

Education  Certificate / Drafting / Limestone County Technical Center  
 

Years  Exp.   OPTIMAL:  33   Other Firms: 0  

Credentials  Certificate / Detail Draftsman / Limestone County Technical Center / Athens, AL 

Experience 
Summary  

 

Mr. Taylor has over thirty-three years of Photogrammetric Mapping and Aerial Survey experience 
in the industry and with our company.  He has performed, planned, managed all aspects of mapping 
operations including Stereo Compilation, Digital Terrain Modeling, Cross Sectioning (Volumetric 
Calculations), Digital Orthophotography, Planimetric, and Topographic Mapping. He is 
knowledgeable in first order Analog, Analytical, and Digital (softcopy) Photogrammetric 
Instrument operations. As a Project Manager he is responsible for the supervision, activities, 
workflow and coordination of the photogrammetry and/or LiDAR projects. He provides a constant 
interface with clients and production resources. He communicates clear direction and project status 
to both the client and OPTIMAL staff. Maintains interface with existing OPTIMAL clients and 
production resources. Develops additional opportunities with these clients by adding value 
whenever possible. Establishes and cultivates client and professional relationships which creates 
repeat business, referrals, professional references, and partnerships. Reviews potential projects and 
develops the technical design, direction, and approach via the RFP process and company 
procedures.  Is an active participant in the estimation process for projects during the RFP or price 
response phase. Conducts short list presentations with sales and establishes liaison with clients.  

  
 

Name  Richard A. Lehr, PLS, PSM, - Professional Land Surveyor in Missouri 
Workload  Availability 10% 

Education  AAS / Civil Technology / Hudson Valley Community College, Troy, NY / 1964 

Years  Exp.   OPTIMAL:  7     Other Firms: 38 

Credentials  MO PLS #2643; and PLS in MS, AR, IN, MD, NC, PA, KY, NY, OH, SC, NJ, MO, AL, FL  
 

Experience 
Summary 

Mr. Lehr has a diversification of field and office experience in the areas of land surveying, 
photogrammetry and Civil Engineering.  He is a member of multiple state and national professional 
surveying organizations and is licensed in fourteen (14) states including Florida.  He has worked 
with US Army Corps of Engineer (USACE) Districts since 1978, and has 45 years of directly 
relevant and extensive experience. 

  
 

Name  Michael D. Vessel, CP, GISP, RPP, SP, - QA-QC, Certified Photogrammetrist 
Workload  Availability 20% 

Education  BS / New Mexico State University / Geography / 1997 
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 Qualifications Statement

  
City of Branson, MO  

Years  Exp.   OPTIMAL:  12  

Credentials  ASPRS Certified Photogrammetrist, #1361 
Certified GIS Professional, GISCI, #00045872 / 2006 
Registered Professional Photogrammetrist in Oregon, #80693RPP 
Surveyor Photogrammetrist in Virginia, #408000011 

Experience 
Summary 

 
Mr. Vessel is responsible for photogrammetric approval and sign off, quality control coordination, 
and departmental reports for clients.   

 
 

Name  Robert Yao-Kumah, GISP, Geodetic Surveyor Technician 
Workload  Availability 100% during acquisition 

Education  MA / Geographic Information Sciences / Clark University, Worcester MA / 2004  
BS / Mine Surveying / University of Science and Technology, GHANA / 1997 

Years  Exp.   OPTIMAL:  5   Other Firms: 6 

Credentials  Certified GIS Professional, GISCI, #00063193 / 2009 

Experience 
Summary 

Mr. Yao-Kumah is an experienced surveying technician with a wide range of professional and 
academic photogrammetric and GIS skills. He has over eleven (11) years of experience in 
surveying, mapping, and GIS software development.  He is experienced with the following 
equipment: Leica, Topcon and Sokkia Total Station Theodolites, level instruments, and GPS.   

 
 

Name  Hugo Sanchez-Sandoval, Senior Imagery Acquisition Technician  
Workload  Availability 100% during acquisition 

Education  BS / Industrial Chemical Engineering / Tech Institute of Aguascalientes Mexico / 1987 
Financial Administration Management / University of Aguascalientes, Mexico / 1990-1993 

Years  Exp.   OPTIMAL:  5   Other Firms: 19 

Experience 
Summary 

Mr. Sanchez-Sandoval is an experienced LiDAR data acquisition technician, Aerial Photographer 
and GPS surveyor with a wide range of professional photogrammetric and engineering skills. He 
has extensive experience in LiDAR collection, aerial photography, surveying, and geodetic 
surveying.   

 
 

Name  Robert Green, Mapping Technician 
Workload  Availability 20% 

Education  BS / Geography with emphasis in GIS / The Ohio State University / Columbus, OH / March 2007 

Years  Exp.   OPTIMAL:  3  Other Firms: 0 

Experience 
Summary 

Mr. Green is an experienced LiDAR Analyst and Map Finishing Technician responsible for 
performing precision tasks including the processing, manipulation, extraction and archiving of 
LiDAR data. His tasks are related to the geo-referencing and classification of LiDAR data returns 
obtained from a LiDAR sensor. Additionally, he performs precision data processing tasks including 
the processing, management, manipulation and archiving of LiDAR data.   

 
 

Name  Tomas Perdomo, Process Manager – Photogrammetry / LiDARgrammetry 
Workload  Availability 20% 

Education  Defense Mapping Agency / Photogrammetry / Inter-American Geodetic Survey and Cartographic 
School / U.S. Army / Panama / 1981 

Years  Exp.   OPTIMAL:  10   Other Firms: 17 

Experience 
Summary 

Mr. Perdomo manages the Photogrammetry Department and possesses over twenty-seven (27) years 
of relevant experience in LiDARgrammetry, cartography, GIS, and photogrammetry. He is involved 
in planning, cost estimation, proposal preparation, production scheduling, tracking, hiring, training, 
and quality control.  

 
 

Name  Chris Lamons, Mapping Process Manager  
Workload  Availability 20% 

Education  AS / Drafting and Design Technologies / JF Drake State Technical College / AL / 1997  
Certificate / Drafting and Design Technologies / Ernest Pruett Technical Inst., Hollywood, AL / 
1996 

Years  Exp.   OPTIMAL:  13   Other Firms: 1 

Experience  Mr. Lamons has thirteen (13) years of extensive experience in the management, data processing, 
and generation of digital orthophotos.  He is an expert in orthophotography, DEM processing, and 
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Summary  DTM and contour production   
 

 

Name  Wanda Miller, Orthophotography and Mapping Technician 
Workload  Availability 20% 

Education  AS / Drafting / Jackson County Technical School / 1982 
CADD Certificate / CAD / J.F. Drake Community College / 1985 

Years  Exp.   OPTIMAL:  27       Other Firms: 1 

Experience 
Summary 

Ms. Miller has twenty-seven (27) years of extensive experience in digital cartography, 
orthophotography, drafting, volumetric calculations, and digital imagery processing.  She is an 
expert in digital orthophotography, DEM processing, image mosaicking, and DTM and contour 
production.   

 

 
 

 
Personnel Qualifications: 
 

The Oblique Imaging Services Project Team: 
 

GEOSPAN has a broad technical background. Its knowledge and experience include: surveying, mapping, 
photogrammetry, cartography, Geographic Information Systems (GIS), navigation, Global Positioning Systems 
(GPS), Inertial Navigation Systems (INS), computer systems and networks, video technology, computer imaging, 
database management and dynamic segmentation techniques.  
 

Theodore M. Lachinski - President and founder of GEOSPAN 
Education 
University of Minnesota 
USMCR Aerial Navigator 
Highlights and Qualifications  
Mr. Lachinski has thirty years experience developing innovative technological solutions. He has served as 
GEOSPAN’s President and as a director since the company’s inception in June 1990. Prior to founding GEOSPAN, 
Mr. Lachinski served as a Vice President of Technology for UltiMap Corporation and as the Systems and Data 
Processing Manager for Hennepin County MN, where he was directly responsible for the development of their 
Property Mapping and Highway Information Systems. He is the primary inventor of the GEOSPAN patent and a 
pioneer in the spatial information industry. In addition, Mr. Lachinski was a ten-year member of the City Council for 
Andover, Minnesota. 

 

Stephen H. Boggs - Vice President of Technology 
Education 
B.S., Honors, Biology, University of Illinois 
Highlights and Qualifications  
Mr. Boggs has 24 years experience providing system integration services. He has worked for GEOSPAN 
Corporation since 1992 with responsibility for developing the real time data acquisition and control software as well 
as GEOVISTA viewing software in end-user systems.  Mr. Boggs is a co-inventor of the GEOVISTA process and 
has overall responsibility for the development and maintenance of all GEOVISTA software.  

 

Jeffrey Setterholm - Geodetic Scientist 
Education 
B.S., Cum Laude, Engineering and Applied Science, Yale University 
M.S., Science & Mathematics, Washington University 
United States Air Force, Reese AB, Texas, 1970.Undergraduate Pilot Training  
(Distinguished Graduate) 
George AFB, California, 1970.  F-4C (“Phantom”) Combat Crew Training. 
 

Highlights and Qualifications  
Mr. Setterholm is a Geodetic Scientist with 24 years experience in applied spatial mathematics and is directly 
responsible for the development of GEOSPAN's 6-DOF data collection/processing and non-coplanar desktop 
surveying systems including GPS/INS post-processing and analytical support.  He joined GEOSPAN Corporation in 
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1994 is also the inventor of GEOSPAN’s U.S. Patent Pending – “Any Aspect Passive Volumetric Imaging Method.”  
This pending patent automates surveying from imagery by creating 3D visualizations from multiple spatially 
accurate images.  

 

Steven H. Gilkey – Project Manager 
Education 
Arizona State University B.S. Degree 1981; Major Business Administration 
Highlights and Qualifications  
Mr. Gilkey has twenty years of product development experience in the information technology industry.  Since 
joining GEOSPAN Corporation in early 1996, Mr. Gilkey has been involved with all aspects of product 
development and project management of GEOSPAN's Government Sector offerings.  Mr. Gilkey will be the 
GEOSPAN Project Manager. 

 

Dennis Lockwald - Field Data Collection Manager 
Education 
Brown Institute Computer Networking 2003 
Highlights and Qualifications  
Mr. Lockwald Joined GEOSPAN in 2003 with a strong computer hardware and software understanding gained from 
his education along with an interest in technology. In 2005, Mr. Lockwald was promoted to Field Crew Manager 
after gaining a strong understanding of the best practices needed in the field to ensure quality data results. 
Mr. Lockwald will oversee the imagery post-processing component of this project along with providing on-site 
support during the flight mission.  Mr. Lockwald will provide daily Q/A on-site of imagery to ensure quality 
imagery is collected throughout the entire project before the aircraft and street level collection vehicles leaves the 
project site 

 Street level imagery collection Crew Member  2003-2004 
 Field Data Collection Manager   2005 to Present 

 

Lisa Turner - GEOSPAN Production Crew Manager 
Education 
Bachelor’s Degree: Minnesota State, Mankato. 1997 
G.I.S. Tech. Certificate: North Hennepin C.C. 2000 
Highlights and Qualifications  
Summer of 1997 internship, worked for the maintenance department at Crater Lake National Park, OR. Lisa gained 
GPS experience through surveying pullouts and other infrastructure using Trimble GPS units.  
Work 
2000-2006 Geospan Crew Member  
Ms. Turner gained experience with all production functions through six years of consistently being a top-performing 
crewmember. Experience with property imagery cropping production processes including the last Calgary CPI 
project. Other experiences included surveying assets such as signs, manhole covers, inlets, water valves, fire 
hydrants, streetlights, and signals along with registering tax maps. Other duties included helping QA projects and 
training in new team members. 
2007- Present Geospan Production Crew Manager 
 
3. Ability to meet time and schedule requirements, at/or under budget.  
The capacity and capability of the firm to perform the work in question with time limitations fixed 
for the completion of the project. 
 
OPTIMAL is capable of performing $10,000,000 in work in a year and in the last 12 months have done over 
$7,000,000 in work for various customers.  Our team offers a combined capacity of over 100 professionals with the 
ability to add additional capacity through existing relationships with surveying and mapping firms throughout the 
United States. 
 
The OPTIMAL team has all the necessary personnel including management, with demonstrated experience and 
qualifications in all areas of surveying and mapping required and all necessary equipment to assure prompt response 
to and completion of all assignments on a year round basis. The Team has available resources to deploy acquisition 
and survey crews, fly aerial photography, perform other mapping tasks and other requirements to successfully 
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deliver projects on time and within budget to the customer. OPTIMAL uses a project team concept for project 
organization. We have identified and reserved a production team dedicated exclusively to this contract that is fully 
equipped with the required resources and personnel resources to complete the project. Should it become necessary, 
OPTIMAL will be fully capable of exceeding delivery schedules. All personnel are highly trained, competent 
professionals in their respective fields.  
 
Also, please keep in mind that OPTIMAL and its team members are able to increase capacity even more through the 
use of overtime as well as re-allocation of labor.  Many of our employees are cross-trained and are able to work in 
multiple roles and departments.   
 
4. Past performance, including costs, for similar projects.  

General reputation of the firm and past record of performance with respect to such factors as control of cost, 
quality of work, and ability to meet schedules.  

Various Customer Testimonials: 

 On a recent task order completed on 2/28/2009 with the St. Louis District, U.S. Army COE we were ranked 
as “EXCEPTIONAL”, and the following statement was given: “Ft. Bliss says this was the best 
photography ever obtained over Ft Bliss.” 

 On a recent task order completed on 1/31/2009 with the St. Louis District we were ranked as 
“EXCEPTIONAL”, and the following statement was given: “Contractor worked well with Government to 
coordinate time lines and product requirements. Delivered a quality product. Worked with Government to 
accommodate for additional data...” 

 The Vicksburg District ranked us as “OUTSTANDING”, and the following statement given: “The 
contractor performed excellently while dealing with a very large and complex project, completing it on 
time and within budget.” 

 As a contractor to the Vicksburg District, we provided Mapping and Related Services under an indefinite 
delivery contract. We were awarded an OUTSTANDING rating. Remarks from the evaluation stated, “The 
contractor’s performance on this project was excellent given the massive quantity of data”. 

 In January of 2009, the Minnesota DOT rated Optimal Geomatics as follows on Project: SP 1926; 
TH316 for Photogrammetric Mapping Services:  Our score was 34 out a possible 36 points on this 
$42,000.00 project. Contract period of performance was Dec. 15th, 2008 to June 30th, 2009. Project 
Name: “Hastings South to TH 6.” 

 On 9/22/08, OPTIMAL received an evaluation of a MSDOT project that was classified as: “Frequently 
Exceeds, and Consistently Exceeds Expectations.” MSDOT stated: The Consultant often or always 
exceeds expectations for this category. The Consultant exceeds expectations repeatedly or everytime.  

 In January of 2007, the Minnesota DOT rated Optimal Geomatics as follows on Project: SP 7303-45; 
TH15 for Photogrammetric Mapping Services:  Our score was 35 out a possible 36 points on this 
$98,000.00 project. Contract period of performance was August 30, 2006 to December 20, 2006. Project 
Name: “Junction of I-94 to South Limit of Kimball, MN.” 

Project Manager Performance and Experience.  

Our Project Manager, Mr. Ronny Taylor understands the critical role of communication and responsiveness in 
quality and schedule compliance for the project. His 33 year background and personal abilities give the management 
of the project a strong leader with the knowledge of how to best assess and design all project requirements, 
communicate and lead team members, and see objectives through to prompt completion. 
 

We understand that the single most critical element to successful project management is effective communication.  
To this end, we pay particular attention to timely communication with our clients, partners and internal project team 
members. We take advantage of various technologies such as email, cellular phones, and internet to best advantage 
for collecting, directing, reporting and tracking information. The nature and circumstances surrounding a specific 
project or task will influence the types of tools to employ for effective execution. That said, we believe adherence to 
a system of management process and organization of operations is key to our project management success.  Project 
information is organized in a consistent manner from project to project, maintained by the Project Manager in 
hardcopy form as well as on a central softcopy directory structure accessed by operations and administration staff.    
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5. References.  
 

Project Name MDOT SR-25 – Near Rankin County, MS / DOT Design 
Scale Mapping / #20539 / 10-040  

 

Name and Address of Client  Mississippi DOT (MDOT) 
 401 North West Street 

Jackson, MS  39201 
Client Contact Person Mr. Steve Lyle  
Current Phone Number (601) 359-7062 
Email Address: SLyle@mdot.state.ms.us  
Period of Contract    Jan. 2010 – May 31, 2010  

Background and Project Details: 

This project is a transportation corridor design scale mapping project for the Mississippi Department of 
Transportation (MDOT). This is the fourth mapping project we have been contracted to produce directly for 
MDOT and the third to include a LiDAR component. This project will be acquired and mapped in conjunction with 
SR 18 (20538). This project is smaller in length than the last project but contains higher planimetric density. The 
general project vicinity is east of Jackson MS in Rankin County just north of I-20. As with SR-9, LiDAR will be 
flown in conjunction with photo in order to potentially reduce the extent of additional ground survey in obscured 
areas. The imagery flown will be at 1"=250' NCS equivalent resolution (1500' above mean terrain) with a Z/I DMC 
camera (RC&A). MDOT will supply survey services for panel establishment. Full control is planned to support 
1"=50' scale horizontal accuracy and a 1' contour DTM. We will develop a 1' DTM and collect all visible 
planimetric data in accordance with the MDOT specifications and CADD Manual. Final products include design 
scale DTM, 1' contours, and planimetric data in DGN v8 format, a TIN in GeoPAK format, and color 
orthophotography with a 0.25' GSD. Product quality and timeliness of schedule was critical.  

Area: 8.7 linear miles 

Contract Amounts:   $ 99,804.57 

Project Manager:     Mike Vessel, CP, GISP, RPP, SP 

 
 

Project Name  Aerial Photography, Orthophotography, & AT / #20268 
Name and Address of Client  Rankin County Board of Supervisors 
 211 E. Government Street, Ste A 

Brandon, MS  39042 
 

Client Contact Person Mr. Lance Cooper, GIS Director or  Mr. Hardy Crunk  
Current Phone Number (601) 825-1470                                 (601) 825-9601 

Period of Contract    2008 
Project Details: 

Deliverables included:  Files in ARC/INFO; H-Datum in NAD83 and V-Datum NVD88; Ground control and 
targeting to support the requested project; Color aerial photography at negative contact scale of 1"=800' with 60% 
FOL and 30% sidelap; Digital photo index overlaying the County's sheet layout for the project area; Color digital 
orthophotos at .5' pixel resolution with 1"=100' scale accuracy; Image files clipped into individual files according 
to the County's sheet layout structure and naming schema; Digital orthos delivered in a format readable by 
ARC/INFO on external hard drive; Softcopy Aerotriangulation. 

Area: 806 square miles 

Contract Amounts:   $ 191,599.00 

Project Manager:     Ronny Taylor 
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Project Name  Central Portion of County – Tuscaloosa, AL / Planimetric and 
Topographic Mapping, AP, Orthos, Aerotriangulation / 
#20529 

Name and Address of Client  Tuscaloosa County Commission 
 714 Greensboro Ave., #108 
 Tuscaloosa, AL  35406 
Client Contact Person Mr. Doster L. McMullen Mr. Ronnie Kelley 
Current Phone Number (205) 349-3870  (205) 349-3870 ext. 461 
Customer Website  http://www.tuscco.com/ 
Period of Contract 2010 
Project Details 
Deliverables included: Aerial Triangulation Report; Updated Planimetric and Contour files (2' contours) in .dgn 
format; Color Aerial Photography, Color Digital Orthophotos tiled to the County's existing tiling scheme; files 
delivered in ARC/View TIFF/TFW format on external hard drive; Provided a MrSID mosaic of the new color 
digital ortho photography at a compression ratio of 40:1. 

Area: 358 square miles 
 
Contract Amounts:   $ 375,187.00  

Project Manager:     Ronny Taylor 
 

 
 
 

COOK COUNTY, IL  
 
Solutions 

360 Oblique Aerial and 
Street level Imagery 

Web and desktop 
software viewing enabled  

Property Data Validation  

Reference 
Alan Hobscheid 
GIS Manager 
Department of GIS 
69 W. Washington, 
27th Floor 
Chicago, IL 60602 
o:  312.603.1399 
c:  312.519.9325 
f:  312.603.9713 
alan.hobscheid@cookc
ountyil.gov 
 

Summary 
 
Cook County, Illinois,  the second most populated County in the US awarded a 
multiple year contract for the collection of GEOVISTA® Oblique Aerial 
Imagery 
 
GEOVISTA® Oblique aerial imagery coverage was collected for the southern 
third of Cook County during spring of 2010 as the first phase of a three year 
project to coincide with the assessor’s office reassessment priorities.  
GEOVISTA® Parcel Photo Libraries were delivered of downtown Chicago 
buildings.  GEOVISTA® APIs will be used for ESRI suite of software 
integration along with the County’s Motorola 9-1-1 system. Archive support of 
their current Pictometry imagery will be provided with this contract. 
 
Summary of other active contracts with Cook County: 
 
Property Imagery Update – GEOSPAN is collecting updated property imagery 
and attributes validation for 150,000 parcels.  GEOSPAN had previously 
collected street level imagery for all properties in Cook County 
 
Transportation Department Asset Inventory –GEOSPAN collected 360º street-
level GEOVISTA® imagery of all County maintained roads. GEOVISTA® 
Visual Surveyor software tools were used to build a complete inventory of 
County maintained traffic signs, pavement markings, traffic signals, bridges, 
raised reflectors, and curb lines in support of a major asset management project. 
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6. Geographic location of principle offices of the firm.  
 
PRIME FIRM SUBCONTRACTOR FIRM 
Aeroquest Optimal, Inc.  
Mr. Mark Brooks 
Mark.brooks@optimalgeo.com 
4975 Bradford Drive, Suite 100 
Huntsville, AL  35805 
Phone: (256) 882-7778 
Fax: (256) 882-7774 
info@optimalgeo.com 
www.aeroquestoptimal.com 
 

GEOSPAN Corporation  
Mr. Steve Gilkey 
gilkey@geospan.com 
support@geospan.com  
10900 73rd Avenue North, Suite 136 
Minneapolis, Minnesota 55369 
sales@geospan.com 
www.geospan.com 
1-800-GEOSPAN 

 
 
 

7. The estimated cost of completing the project expressed as a guaranteed maximum not to 
exceed  amount. Project cost including development, deliverables and technical support. 
 
The City of Branson is requesting proposals for three separate products (four, with optional LIDAR); that 
will constitute a single project in which to be proposed. Total area to be included in the digital 
orthophoto, oblique imagery, and topographic mapping project is a total of approximately 57 square 
miles. These areas are specifically delineated on the source map attached to this document. 
 

1. COLOR DIGITAL ORTHOPHOTOGRAPHY, 4” pixel resolution ................................. $39,638.00 
 
2. DIGITAL TOPOGRAPHIC MAPPING, 2’......................................................................... $16,905.00 
 “in ESRI compatible format” 
 
3. OBLIQUE PHOTOGRAPHY ............................................................................................... $46,400.00 
 
4. OPTIONAL LiDAR................................................................................................................ $39,746.00 
 

Included in Pricing: 
 

5. Trimble GEO XT GPS unit and associated software............................................................... $8,108.00 
(or equivalent equipment); that has the capability of capturing sub-foot accuracy data.   

  
6. Oblique Imagery Viewing Software ..................................................$ NO ADDITIONAL CHARGE 

Vendor to provide an unlimited seat license for a client based software program available for deployment 
 to any city/county agency in the City of Branson and Taney County and to any municipality or public 
 school within the City of Branson and Taney County. This software will allow the user to view and navigate 
 on the oblique imagery and measure the distance, height, area, bearing, elevation, and roof pitch of 
 features in the image. The  image viewing software will have  the capability to be used within the ESRI 
 ArcGIS environment.  

 
7. Web Viewing Software ........................................................................................................... *$5,800.00 

*includes up to 10 hours of remote installation support  
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8. General description of how the project is to be complete.  
 
The City of Branson is requesting proposals for three separate products (four, with optional LIDAR); that will 
constitute a single project in which to be proposed. The three main deliverables are 4” pixel resolution, color, digital 
orthophotography, 2’ digital topographic mapping in a vector, ESRI-compatible format, and oblique photography. 
LIDAR is an optional product, and is preferred if it lends itself to the development of either the topographic or 
orthophotos in a financially responsible manner. 

General 
OPTIMAL will produce all deliverables referenced to the Missouri State Plane Coordinate System, Central ZONE, 
NAD83 (horizontal), NAVD88 (vertical), US Survey Feet.  OPTIMAL will utilize ground control points as well as 
airborne GPS and an inertial measurement unit as the controls for the City of Branson project. All control surveys 
will be performed utilizing OPTIMAL’s Topcon GR-3 GNSS receivers or OPTIMAL’s Leica AT502 GPS 
receivers.  Where possible OPTIMAL will target existing National Geodetic Survey (NGS) survey monuments.  
During the photography missions, OPTIMAL will occupy one GPS ground station located in the project area.  
Further, OPTIMAL will utilize surrounding NGS CORS stations, via the APPLANIX MMS processing suite during 
the airborne GPS/IMU processing.  During the LiDAR missions, OPTIMAL will occupy no less than two GPS 
ground stations.  
 
Airborne GPS/IMU 
OPTIMAL’s DMC II 230 camera includes an APPLANIX 510 inertial measurement unit (IMU) with integrated 
GPS/Glonass airborne GPS system.  The IMU will provide direct georeferencing of the imagery and will act as the 
primary positioning and control for the project.  Camera perspective centers will be accurate to within 0.05 m in X, 
Y, and Z.  OPTIMAL has achieved this accuracy on previous projects. The IMU is able to calculate a more accurate 
position based on information collected by the systems gyroscopes and accelerometer.  The IMU will also provide 
the orientation angles of the camera at the time of exposure. Our GPS antenna offset positions are accurately 
surveyed within a tolerance of 0.02 meters or better. 
 
Reporting 
At the conclusion of the project, OPTIMAL will submit a full ground survey report detailing the methodology and 
results of all survey activities 
 
AERIAL PHOTOGRAPHY 
 
Flight Time & Conditions 
Photography flights shall typically be made between 10:00 AM and 2:00 PM, when the sun angle is not less than 30 
degrees above the horizon. Photography shall not be done when the ground is obscured by snow, haze, fog or dust; 
when streams are not within their normal banks or when clouds or cloud shadows will appear in more than five 
percent of the area of any one photograph.  LiDAR flights will be conducted during the best possible GPS times 
during each day.  
 
Aircraft 
All of our aircraft employ a Global Positioning System (GPS) augmented navigational system.  Our flight planning 
data and specifications are ingested directly into this system resulting in acquisition of photography as close as 
physically possible to the planned coordinates.  OPTIMAL will research any restricted flying areas and acquire all 
necessary permissions prior to flight. All operations will conform to applicable Federal Aviation Administration 
(FAA) regulations and ordinances. 
 
Aerial Camera 
OPTIMAL will utilize an Intergraph DMC II 203 digital camera for the collection of aerial imagery.  The original 
DMC type certification from USGS is provided with this submittal.   
 
Flight Plan 
OPTIMAL has produced preliminary flightplans for the orthophotography and the acquisition.  Today’s camera 
technology allows accurate photography to be flown at a significant higher altitude than past cameras.  Utilizing the 
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DMC II 230, OPTIMAL proposes to fly at an altitude of 4,930 feet above the ground.  This flight altitude will 
produce a raw GSD of 3.6 inches.  Therefore, no up-sampling of the raw images will be performed for the 
production of the final 6-inch pixel orthophotography. Each flight line shall be flown continuously across the project 
area without interruption. OPTIMAL shall detail the number of flight lines, the spacing between successive 
exposures and the focal length of the camera used for each strip.  OPTIMAL, at no additional cost to the City of 
Branson, shall correct unacceptable aerial photography. It is the responsibility of the contractor to ensure quality 
control compliance as set forth in this RFP. All re-flights shall be done within the time frame of this RFP. 
 
Aerial photography shall have a forward lap of sixty percent (60%) and shall have a side lap of 30 percent (30%).  
Aerial photography will not have crab in excess of three degrees measured with respect to lines of flight.  Tilt of the 
camera from vertical at the instant of exposure will not exceed three degrees nor will it exceed five degrees between 
successive exposure stations. Average tilt over the entire project area will not exceed one degree. 
 
Softcopy or fully analytical aerial triangulation procedures will be used to check and densify the project control as 
needed to support base mapping meeting the project accuracy standards.  The triangulation covering an area will be 
performed directly on the scale of aerial photography used to produce the mapping of the area without the use of 
control transfers from other photo scales. OPTIMAL proposes to use Intergraph ISAT aerial triangulation software 
to accomplish this task.  Since we take a semi-automated approach using softcopy aerial triangulation, we have 
removed text from the specification in the RFP that would only be applicable to conventional approaches using fully 
manual aerial triangulation and/or hard copy photogrammetric processes. 
 
The triangulation data for the project will be processed in a single “block” of images/photographs for the entire 
project area.  If two scales of photography are flown, each will be processed as single blocks.  The ISAT 
triangulation program has facility for consideration of airborne GPS/IMU as well as ground survey data, removing 
systematic errors, performing a rigorous block and bundle adjustment, and printing and outputting all measurements 
and/or calculations associated with the aerial triangulation process. 
 
For the completed triangulation block, OPTIMAL will furnish as a deliverable a triangulation report containing a 
summary of the procedures and technologies used and results achieved and copies of triangulation input and output 
showing triangulation point weightings and residual errors and overall block RMSE.  The triangulation report will 
include quality control checkpoint results and documentation of discarded control points.  The report will be 
approved by an American Society of Photogrammetry and Remote Sensing (ASPRS) Certified Photogrammetrist. 
 
OPTIMAL will collect LiDAR data to be used in the production of two-foot contours and as the DEM for the 
orthophotography.   OPTIMAL has been providing LiDAR services since 1999.  Our first system, which we have 
owned and operated since March 2000, is an Optech ALTM 1210.  In 2004, we purchased an OPTECH ALTM 
3100-DC LiDAR system.  As LiDAR systems and projects have become more accepted and standardized, 
OPTIMAL has developed workflows and processes to ensure the quality of the final datasets exceed all required 
guidelines.  OPTIMAL staff has performed many projects combining LiDAR and photogrammetry into single, 
cohesive products.  Within our mapping workflow LiDAR has become the technology of choice in mass production 
of Digital Elevation Models (DEMs), Digital Terrain Models (DTMs), and Triangular Irregular Networks (TINs).  
The accuracy standards to which OPTIMAL adheres to for all LiDAR data products are defined in FEMA’s Flood 
Hazard Mapping Program: Guidelines and Specifications for Flood Hazard Mapping Partners Appendix A: 
Guidance for Aerial Mapping and Surveying.  These guidelines reference and specify both Federal Geographic Data 
Committee (FGDC) and the National Standard for Spatial Data Accuracy (NSSDA) standards.  Additionally, 
OPTIMAL personnel are actively involved in the American Society for Photogrammetry and Remote Sensing’s 
(ASPRS) LiDAR Committee and have actively participated in the ASPRS LAS Format Working Group.   

 
OPTIMAL’s two LiDAR sensors both contain first- and last-return capabilities.  Additionally, the ALTM 3100 has 
the ability to discriminate a second and third return.  DashMap, Optech’s LiDAR data post-processor is utilized in 
this task. DashMap utilizes the laser ranges, the scan angles, the GPS positions and inertial measurement 
information to accurately produce XYZ coordinates. Realm discriminates multiple returns by utilizing an energy 
threshold for individual returns and time differencing to delineate multiple returns.  The energy threshold is different 
for each sensor and may change over time depending upon use and sensor age.  The discrimination of multiple 
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returns is based upon the spatial difference between objects and the speed of light.  Typically, objects must be 
spaced one-to-two meters apart before distinct returns can be identified. 
 
The TerraSolid suite of products is OPTIMAL’s software of choice for LiDAR data classification.  Additionally, 
OPTIMAL has written proprietary algorithms to assist in the classification of bare-earth terrain points, as well as 
vegetation and building points.  These algorithms utilize the first- and last-return information to identify hard 
surfaces for building or terrain classification.  Multiple returns from individual pulses are utilized to discriminate 
bare-earth ground from vegetation and above ground features such as powerlines.    

 
The input for the production of the City’s digital orthophotography will include the digital aerial imagery, the DEM 
produced from LiDAR, the control/aerial triangulation information, and the calibration data for the project aerial 
camera.  This data will be combined to georeference the digital imagery and remove relief displacement in a pixel-
based rectification process. 

OPTIMAL applies Intergraph Base Rectifier and OrthoPro software as the basis for our orthophoto production 
process.  The imagery will be differentially rectified using a cubic convolution algorithm. Prior to application in the 
rectification process, the TTN will be developed from the DTM.  The TTN will be output to an appropriately spaced 
regular grid pattern for ingestion in the rectification software.  The neat area of every image will be used in the 
production process.  Special care will be taken around overpasses and bridges to ensure that surface imagery is not 
displaced.  If smears result around features where vertical elevation differences are minimal, imagery from adjacent 
photographs will be used to patch the smear where practical. 
 
Scale/Resolution/Coverage 
All orthophotography will be produced to comply with accuracy standards given in Reference Guide Outline – 
Specifications for Aerial Surveys and Mapping by Photogrammetric Methods for Highways developed by the 
American Society of Photogrammetry for the US Federal Highway Administration in 1968.  Orthophotography will 
meet this accuracy standard at the 1”=100’ scale and will be comprised of 0.5’ pixels.  Full image tiles will be 
produced to cover the project area peripheries.  Resampling of the imagery to the target pixel resolutions will be 
accomplished using a cubic convolution algorithm.  The imagery used in the rectification and resampled to the 
specified pixel resolutions will initially have pixel resolutions that are finer than the specified resolutions. As 
previously stated, no resampling from coarser to finer resolutions is will be done. 

 

In the orthophoto production process, image brightness/radiometry will be represented by 8-bit, 256 levels (0-255) 
for each of red, green, and blue bands, with uniformly varying color shades.  The imagery shall be orthorectified 
using Intergraph Base Rectifier, providing a three-dimensional photogrammetric space resection equation giving 
reliable positional and relative accuracy of features depicted on the image across the entire City.  The rectified 
images shall be tone/color and contrast balanced and mosaicked/edge-matched to adjacent images using automated 
and/or manual image processing techniques.  The processes will select optimal (central) portions of the rectified 
images and combine these into a “seamless” image representation, with no apparent edges or breaks in tone/color or 
feature geometry.   

 

Localized adjustment of the brightness values shall be performed as required to minimize tonal differences between 
the join areas.  For this adjustment, the orthophoto judged by visual inspection to have the better contrast shall be 
used as the reference orthophoto.  Localized brightness values of the adjacent orthophoto shall be adjusted to the 
reference orthophoto.  When feasible, the area adjusted should be bounded by a tonal-break feature such as a road, 
field line, shadow line, etc. The radiometric adjustment shall not compromise the accuracy, clarity or resolution of 
the orthophotography. The orthophotography shall be free from defects and inconsistencies within and across the 
individual rectified images. 

 

OPTIMAL can propose to the City a tile format following a modular layout.  
 

All bridges/overpasses and underlying features shall retain their correct ground location and geometry in the digital 
orthophotography. The project will not involve the development of “true” orthophotography (i.e., all vertical feature 
displacement/lean removed) for the project area.  Measures will be taken, however, to minimize the degree of lean in 
relation to ground features being obscured and minimize anomalies resulting from differences in feature lean across 
seam lines. These measures will include utilizing only the central portion of each photograph for the final 
orthophoto output and ensuring that seam lines between images follow linear features and do not pass through 
elevated structures, particularly buildings.   
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Throughout the orthophoto production process, OPTIMAL will apply appropriate Quality Control checks to ensure a 
resulting end product that meets both geospatial accuracy criteria and maintains the necessary image quality required 
to meet the application needs of the City.  As the rectification and image processing is completed, the orthophoto 
images shall be subject to thorough manual quality control inspection with the following acceptance criteria being 
observed: 

 

 Geometric accuracy of images meeting project standards  
 No distortion of ground features (e.g., roads, railroads, bridges/overpasses, buildings) by inadequate 

rectification, including warping of roads/railroads/bridges & excessive or mismatched building lean 
 No “gaps” in imagery or missing imagery at area peripheries 
 No significant scratches, dust, lint, compression artifacts, stretching, blurring, or other image anomalies.  

Rectified image quality will be equal or better than the original aerial negatives 
 Feature edge and tone match within specified tolerances 
 Consistent image radiometry (referenced to radiometry agreed to upon acceptance of the Pilot Area.) 

 

OPTIMAL will provide digital 2’ contours based upon the LiDAR data.  The contours will represent the shape of 
the terrain within the project accuracy standards, and will clearly depict all drainage, road crowns, stream banks, and 
other areas of terrain change.  A TIN-based program capable of separate processing of mass point, breakline, and 
skeletal line data shall be used for the contour generation.  The contour vectors will be produced in continuous, 
topological form with elevation attributes assigned.  The 10’ interval lines will be attributed as “index” contours 
while the balance of the contour lines will be attributed as “intermediate” contour lines.  Contour lines shall be split 
as they transition from an obscured area to a non-obscured area and should be attributed separately so as to indicate 
their approximate nature.  No void areas will be output. All contour lines shall be continuous. 

 

OPTIMAL through GEOSPAN proposes the GEOVISTA® ultra-high resolution 21 mega pixel cameras for this 
project. This higher camera resolution supports providing larger image footprints from both proposed flying heights.  
 

Low Altitude Oblique Aerial Specifications 

  Camera Angle Resolution 
 

Frontline pixel 
size 

Midline pixel 
size 

Backline pixel size 

Front 42º Oblique View 5616x3744 >4” 4.7” <6” 

Back 42º Oblique View 5616x3744 >4” 4.7” <6” 

Left 42º Oblique View 5616x3744 >4” 4.7” <6” 

Right 42º Oblique View 5616x3744 >4” 4.7” <6” 

Down 90°Vertical View 5616x3744 4.56” 4.56” 4.56” 

 

 
High Altitude Oblique Aerial Specifications 

  Camera Angle Resolution 
 

Frontline pixel 
size 

Midline pixel 
size 

Backline pixel size 

Front 42º Oblique View 5616x3744 >9.81” 12” <16.82” 

Back 42º Oblique View 5616x3744 >9.81” 12” <16.82” 

Left 42º Oblique View 5616x3744 >9.81” 12” <16.82” 

Right 42º Oblique View 5616x3744 >9.81” 12” <16.82” 

Down 90°Vertical View 5616x3744 12” 12” <16.82” 
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Aeroquest Optimal, Inc. is located in Huntsville, AL and is registered in the state of Delaware. GEOSPAN is located 
in Minneapolis, MN. All imagery will be processed in the U.S.  
 
Oblique Imagery Viewing Software 
 
GEOVISTA® Oblique View Parcel Library  -We propose an optional library of GEOVISTA® Oblique Property 
Views for every property. Please see Page 24 through 26 for details regarding how this innovative automated 
approach is used to build a very valuable JPEG property imagery inventory that will import right into your CAMA 
System along with serving all other needs for property photos.  The advantage of these property views is instant 
recall of the best five views of every property without the need of a GIS. 
 
Flexible licensing terms – GEOSPAN provides flexible licensing terms to put our clients back in control of data 
ownership.The County will own the GEOVISTA Imagery with no restrictions.  
 
The GEOVISTA®API includes the ability to catalog, organize, and retrieve oblique and orthogonal imagery easily 
and efficiently.  
 
The GEOVISTA®API includes the ability to retrieve imagery via address search, Tax Parcel or ID search and 
Coordinate search when configured to integrate with a mapping system  
 

The GEOVISTA®API includes the ability necessary to process on screen measurements.  
 
The GEOVISTA®API provides the ability to determine the x, y and z coordinates of each pixel using both the ortho 
images and the oblique images, users are able to measure on screen the width, length, area, and height (oblique only) 
of any feature on the image.  
 
The GEOVISTA®API provides a digital information system capable of retrieving, displaying, and calculating 
required information relating to the photography and other data systems.  
 
The GEOVISTA®API will handle multiple image catalogs simultaneously and be able to simultaneously compare 
and contrast both nadir and oblique images of the same location captured at different times.  
 
A version of the GEOVISTA®API configured with an embedded TatukGIS mapping system provides a 
georeferenced location map which will allow the user to click on it and have the images for that area appear on the 
screen.  
 
GEOVISTA® imagery utilizes a JPEG file format with approximately 50% compression.  We typically place the 
GEOVISTA imagery in GEOVISTA® Video Index (GVI) containers, which is a modified AVI file format to 
provide an efficient way to copy large quantities of images across a network along with “on the fly” decompression 
to maximize storage space.   

The GEOVISTA® Video Index (GVI) supports image tiling so that only the subset of the image bounded by 
user selected zoom extent level is accessed to provide fast and efficient viewing of GEOVISTA images.   

The GEOVISTA® Video Index (GVI) supports synchronized oblique archive viewing 
 
The GEOVISTA API supports converting UTM, State Plane, and Lat/Lon coordinate systems on the fly. 
 
The GEOVISTA API supports overlaying and displaying data in the various coordinate systems without the need to 
re-project the data multiple times. 
 
Application Architecture 
 

All access to GEOVISTA® images and data is through the GEOVISTA® Application Program Interface (API), 
that can be embedded within existing GIS applications.  This .NET object provides system functionality via a 
consistent and published interface as documented in the GEOVISTA® API Reference. 
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The following programming languages and environments were used during development of the proposed 
system. 

 Microsoft C# using Visual Studio .NET 2003 
 Microsoft C++ 6.0 using Developer Studio 
 Microsoft Visual Basic 6.0 using the VB development environment 
 Database access using Microsoft ADO and ADO.NET 

 
The GEOVISTA®API is designed to accommodate the following viewing options: 

 
 Stand alone application software for the performance of browsing and analysis operations. The 

GEOVISTA® Oblique Imagery Viewer includes an embedded map engine to serve the needs of 
the “stand alone” application user needs.   

 A desktop-based solution that integrates oblique imagery browsing and analysis capabilities with 
ESRI ArcGIS Desktop products 

 A web-based solution that works in conjunction with ESRI Server products  
 

  

 

The GeoViewer object responds to Windows events, such as mouse clicks and keystrokes, and raises its own events 
that can be handled by the host application within which it is embedded.  Additionally, documented properties and 
methods of the GeoViewer object are exposed to and may be accessed at any time by the host application. 
 
 
 
 

 

Geodat
a 

Images

 
 

Supported Applications ®GEOVISTA  Data GeoViewer API

.Net Object  
Properties  ArcView 
Methods  ArcIMS 

 TatukGIS 
 ArcServer 
 Map Info 

 Geotools DLL
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Example of Property Information Portal developed with the GEOVISTA® API 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Example Web Browser Functionality: 

 Property imagery retrieval by Property ID# or Address 
 Select thumbnail image to display in viewer window 
 Supports integrated GEOVISTA® street level views 
 Ability to pan and zoom within image 
 Ability to “fly” to next image in any direction 
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OPTIMAL through subcontractor GEOSPAN proposes 
the GEOVISTA® ultra-high resolution 21 mega pixel 
cameras for this project. This higher camera resolution 
supports providing larger image footprints from both 
proposed flying heights.  
 
 
 
 Copyright Town of Rye March 2009
 
 
 
Delivery Schedule:  
 
The City expects a timely product delivery. This final schedule will be discussed with the selected firm. A 
proposed delivery schedule shall be included in the proposal. 

 
Task  Date 

Contract Award February 15, 2011 (approximate) 
Kick-off Meetings with Internal Staff and Team Members February 18, 2011 
Ground Control Recovery and Placement February 28, 2011  -   March 11, 2011 
Color Vertical Aerial Imagery Collection  March 23, 2011   -   March 31, 2011 

(dictated by occurrence of optimal 
weather conditions) 

Aerial Imagery Processing & Quality Check March 25, 2011   -   April 6, 2011 
Color Oblique Imagery Collection  March 23, 2011   -   March 31, 2011 

(dictated by occurrence of optimal 
weather conditions) 

Oblique Imagery Processing & Quality Check March 25, 2011   -   April 6, 2011 
LiDAR Data Acquisition March 23, 2011   -   March 31, 2011 

(dictated by occurrence of optimal 
weather conditions) 

LiDAR Data Processing & Quality Check April 1, 2011 - April 15, 2011 

LiDAR Data Classification to bare-earth April 15, 2011 – May 25, 2011 
Collect Breaklines to support generation of 2’ Contours May 23, 2011 – June 15, 2011 
Aerial Triangulation April 7, 2011 - April 21, 2011  
Orthophoto Production using bare – earth LiDAR surface May 20, 2011    -   June 30, 2011 
Oblique Imagery Production May 20, 2011    -   June 30, 2011 
Generate 2’ Contours from bare-earth Surface and 
Breaklines 

 
June 16, 2011    -   July 6, 2011 

Deliver Oblique Imagery and Viewing Software July 11, 2011  

Deliver Color Digital Orthophotos July 15, 2011 
Deliver 2 foot Contours July 15, 2011 
Deliver GPS Unit and associated Software July 15, 2011 

Copyright Town of Rye March 2009
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520 Spirit of St. Louis Blvd.  Chesterfield, MO  63005 • tel 636-368-4400 • fax 636-368-4401 • www.surdex.com 

January 30, 2011 
 
 
Curtis J. Copeland, G.I.S. Coordinator 
110 W. Maddux Street, Suite 310 
Branson, Missouri 65616 
 
Dear Mr. Copeland,  
 
On behalf of the team at Surdex Corp., I am pleased to submit our statement of qualification to the City of 
Branson for the 2011 Digital Orthophoto project. Since 1954 Surdex has served clients across the United 
States continuously providing accurate and timely photogrammetric services. These services include: 
digital orthophotography; planimetric and topographic mapping; and LiDAR.  
 
Surdex has exceptional technical resources including three Intergraph Digital Mapping Cameras (DMCs) 
and our fleet of eight aircraft. Access to multiple internal resources, including personnel that has assisted 
with the City of Branson’s base mapping and GIS since the 1990s, along with a proven project 
management approach and methodology ensure that the critical acquisition phase and production of the 
project will be performed on time. Timely and effective communication with you is delivered by both the 
Surdex project manager and our web‐based status system. This access to information and personnel are 
just part of our drive to deliver on your complete customer satisfaction.  
 
We appreciate your consideration of Surdex for such an important project and we are confident that our 
technical capabilities, resources and flexibility will deliver unmatched value to The City of Branson. In 
keeping with the 20 page proposal limitation, the information provided is relatively “high level.” If you 
should have any additional questions, please do not hesitate to contact me at (636) 532‐4418 or by email at 
DBullington@surdex.com. 
Best regards, 
 
 
 
 
 
Dave Bullington 
Business Development Representative       
Surdex Corporation
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Introduction and Executive Summary 
Our Team 
Surdex Corporation is pleased to provide our qualifications to The City of Branson, Mo., in response to the RFQ 
for Digital Orthophotos. Our Team consists of Surdex Corporation of Chesterfield, Mo, and Pictometry of 
Rochester, N.Y. Surdex will be the prime contractor and will be responsible for nearly all phases of the project. 
Pictometry will be responsible for the acquisition of and delivery of the oblique imagery services. Only US labor, 
by Surdex and Pictometry will be utilized on this project. 

Surdex brings over a half century of photogrammetric mapping, boasting clients in the federal, state, and local 
government sectors as well as private engineering, energy, defense mapping, and Homeland Security. We have 
performed mapping projects all over the United States, Canada, and Mexico. Our services include surveying, 
aerial digital and film photography acquisition, aerial LiDAR acquisition, planimetric mapping, topographic 
mapping, digital orthophotos and GIS services.  

Surdex is pleased to have Pictometry International Corp. on its team to provide the oblique image services if 
requested by The City of Branson. Pictometry has been the leading provider of geo‐referenced aerial image 
libraries and related software for over 10 years. With over 850 U.S. counties as customers, Pictometry has amassed 
imagery in all 50 states, all of the top 133 U.S. cities, and over 90 percent of the urbanized area census tracts. 
Pictometry captures this imagery with a fleet of 53 aircraft, outfitted with Pictometry’s patented oblique capture 
technology, and processes this data at its Rochester‐based facilities. 100 percent of all Pictometry imagery is 
processed in the United States. Pictomerty’s suite of products include Oblique imagery in four different ground 
sample distances, LiDAR, Infrared, Critical 360º (an infrastructure mapping product), 3D and Change Detection.  

There are compelling reasons why The City of Branson should select our Team for this important project: 

1. Surdex is one of the largest and most respected photogrammetric mapping companies in the United States. 
We have a strong reputation for getting projects done to the highest quality, accuracy, and performance 
standards. 

2. Surdex has more than sufficient image acquisition and production capacity to handle this project. Our three 
Intergraph Digital Mapping Cameras (DMC) and one Vexel Ultracam XpWA represents one of the largest 
single installations of digital camera systems in North America. Surdex first used digital imaging technology 
in 2005 and has acquired and processed over 600,000 images to date. 

3. Surdex’s proprietary image processing approach produces digital orthophotos of the highest accuracy, 
quality, and fidelity. We are considered by our peers as having one of the most progressive R&D activities in 
the profession. 

4. Our image quality process engages our clients in the determination of desirable image quality, color, tone, 
and balance – prior to the start of production activities.  

5. Our team member, Pictomerty, providing high quality oblique imagery 
6. Providing all required services and optional LiDAR within budget 

Our project management staff is committed to providing information and following up with strong 
communication. The City of Branson will know project status as well as Surdex’s own staff. Knowing that some 
challenges will occur on every project, our issue‐resolution process is based on honesty and openness and will 
engage The City of Branson in the process.  
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The combined local knowledge of Surdex and Pictometry will ensure communication and project execution. All 
companies are active in state and regional conferences and meetings and are well aware of the terrain and 
challenges of the project.  

Surdex’s proprietary image processing and production software not only provides products of the highest 
possible quality, but ensures project schedules can be met. A foundation of our approach is the use of reference 
images provided as samples to our clients shortly after acquisition starts and well before production begins. We 
will work with The City of Branson to determine the desired image color, tone, balance, etc. very early in the 
process. Image processing of all acquired imagery will then target these characteristics, ensuring that the final 
product is to the liking of the City. This approach helps ensure adherence to schedule and reduces costly and 
time‐consuming re‐work. 

Experience and Technical Competence 
Surdex has a long history of providing high quality orthophoto services to federal, state, county and municipal 
organizations. In August of 2009, Randy Mayden joined Surdex as a member of the Business 
Development/Technical Support Staff. Randy has intimate knowledge of the Branson base mapping program 
being involved since the 1990’s. Randy was instrumental in analyzing previous map updates and designing a 
program to provide consistency of the map features and ESRI schema. Randy’s knowledge of municipal 
mapping, specifically the City of Branson Program, coupled with the superior capabilities of Surdex, will ensure 
that the City of Branson receives services tailored to the needs of the City. 

As stated previously, Surdex has an extremely robust R&D department that has spent countless hours developing 
highly efficient applications to improve the visual (radiometric) qualities of our orthophoto services and increase 
efficiency and quality of our mosaicking process. Additionally, Surdex’s ortho process, from capture to delivery, 
uses the full 12‐bit data collected by the DMC digital image sensor to retain the full depth of the data collected. If 
8‐bit data is required as a deliverable, the down‐sampling of the data is completed just prior to delivery.  

Project Staff Assignments 
The following table offers a synopsis of these individuals and their certification numbers. Our senior key staff has 
been with us, on average, for 18 years.  

ASPRS Certified Photogrammetrists 

Name 
Years Experience Certification/ 

Registration Name 
Years 

Experience 
Certification/ 
Registration 

• Dave Beattie 10 2009, #1417 • Scott Merritt 18 2010, #1444 

• John Boeding 22 1997, #1043 • Charles Meyers 11 2007, #1329 

• Tim Bohn 14 2002, #1207 • Karl North 16 1998, #1122 

• E. R. Hoffmann, Jr. 33 1993, #920 • Cornell Rowan 24 2009, #1055 

• Randall K. Hoffmann 35 1993, #933 • Larry Stolte 22 1998, #1067 

• Steve Kasten 25 1997, #1040 • Wade Williams 13 2006, #1290 

• Jay McLeester 23 1988, #736    

As a client of Surdex Corporation, The City of Branson will have the resources of our staff at its disposal. Should 
matters arise that need the expertise of anyone on our staff, your Project Manager will be able to pull in the 
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resource that is best suited to solve the issue. Following is a table depicting your project team, along with contact 
information.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
   

City of Branson, Missouri

Cornell Rowan
Project Manager

14 years experience
B.S. Cartography

cornellr@surdex.com; (636) 368-4460

Randy Hoffmann, CP
Stereo Compilation Manager

30 years experience
B.S. Forestry

randyh@surdex.com; (636) 368-4440

Jon Noirfalise
Flight Manager-Chief Pilot

4 years experience
B.S., Business Administration

jonathann@surdex.com; (636) 368-4512

Larry Stolte, CP
Aerial Triangulation Manager

16 years experience
larrys@surdex.com; (636) 368-4454

Brad Barker, CP
Cartographic Finishing Manager

11 years experience
B.S, Cartography

bradb@surdex.com; (636) 368-4444

Kevin Eichelberger
Sensor Operator Manager

4 years experience
Defense Information School

kevine@surdex.com; (636) 368-4514

Pilots Sensor Operators

AT Technicians Stereo Compilation Technicians Finishing Technicians

Orthophoto Technicians

Adam Hoffmann, CP
Orthophotography Manager

4 years
B.S. Graphic Design

adamh@surdex.com; (636) 368-4448

Steve Kasten
Vice President of Survey

25 years experience
M.S., B.S. 

stevek@surdex.com; (636) 368-4428

Surveyors

Tim Harrington
Vice President of Processing

Pictometry

Pat Blankford
Vice President of Production

Chad Rhinewald
Project Manager
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Ability to meet Time and Schedule 
 Mar Apr May Jun 
Acquisition (two weeks)     
Image Processing (one weeks)     
Aerial Triangulation (two weeks)     
Compilation (six weeks)     
Digital Orthophotography (one week)     

 
Past Performance 
A prime example of our excellent past performance is a project we did for the Mid‐America Regional Council 
(MARC) in 2010. This project was awarded on a competitive basis to Surdex in 2010. Image acquisition was done 
using the companies DMC large‐format digital cameras. Even with the requirement for small areas at 1’ 
resolution, Surdex elected to fly the entire area at 6” resolution. Leaf‐off acquisition of ~11,300 exposures was 
completed within only a few days. We have included contact information for MARC in the References section.  

Location of Office 
The services for this proposal will be provided from Surdex’s St. Louis office located at 520 Spirit of St. Louis 
Boulevard, Chesterfield, Missouri, 63005.  

Cost Breakdown 
 

Service Price 
Digital Orthophotography $51,570 
LiDAR and Contour Mapping $23,100 
Pictometry Oblique Imagery $35,155 
Total $109,825 
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References 
Surdex References 
Mid-America Regional Council (MARC) (2010) 
Project Description: 
Surdex created natural color digital orthophotos covering ~2,500 square miles for the Kansas City metropolitan region at 6” 
resolution and 1’ resolution. Data was delivered and reviewed by: Clay, Jackson and Platte County in Missouri; Wyandotte and 
Johnson counties in Kansas; and the cities of Kansas City and Raymore, Missouri. Each entity received data for the respective 
region and the entire data set was delivered to MARC. Surdex utilized client-provided DEM data and updated the surface after 
delivery. All acquisition was performed using Surdex’s Z/I Imaging Digital Mapping Cameras (DMC). 
Client: 
MARC 
600 Broadway, Suite 300 
Kansas City, MO 64105-1536 

Contact: 
Brian Parr 
tel: (816) 474-4240 
 

Project Cost: 
$313,309 

Project Completion: 
2010 

 
Pictometry References 
Springfield, Missouri City of Indianapolis & Marion County, Indiana 
Mike Fonner, GIS Manager 
840 Booneville Ave. 
Springfield, MO 65802 
Phone: (417) 864-1942 
E-Mail: mike_fonner@ci.springfield.mo.us 

Chuck Carufel, GIS Director, City of Indianapolis 
200 E. Washington St. 
Indianapolis, IN 46204 
Phone: (317) 327-3100 
 E-Mail: ccarufel@indygov.org 

Departments Using Pictometry’s Services: 
GIS Department, Planning, Public Safety, 
Public Works 

Departments Using Pictometry’s Services: 
Public Safety, Public Works, Property Appraisal, Planning,  
the Prosecutor’s Office in Indianapolis 

Additional Applications:  
EFS, ArcMAP®,  
ArcSDE®, E-911 Integration 

Additional Applications:  
EFS, ArcSDE®, ArcMAP® and ArcIMS® 

Pictometry Customer: Since 2008 Pictometry Customer: Since 2004 
Land Area: 1323 mi2 Land Area: 446 sq. miles 
Products: 1323 mi2 3–way oblique images 
388 mi2 5–way oblique images  

446 mi2 3–way oblique images 
446 mi2 5–way oblique images 

Start/Stop Dates: Jun 2008 – Present March 2006 – June 2006 (2nd Flight) 
Contract Value: $196,000.00  $166,182 

 
How Surdex will Complete the Project 
Surdex is completely familiar with the objectives and technicial requirements of a project of this scope and size. 
We can summarize our view of this project as follows: 

1. Complete digital imagery acquisition in leaf off conditions using a large format digital camera including 
manufacture certification by the USGS. 

2. Existing ground control points will be used on the project where applicable. Approximately 57 square miles 
of color digital orthophotos will be provided. 

3. Existing DTM and DEM will be reviewed for accuracy and updated new 2‐foot contours in areas as specified, 
using both LiDAR and digital imagery will be produced and delivered back to The City of Branson. 



 

 

Surdex Corporation    6 

4. Imagery data will be delivered as 24‐bit, 3 band RGB TIFF with world file. Final delivery of all products by 
October 1, 2011. Unless alternate accuracies are required, all deliverable products will have accuracies that 
meet or exceed previous orthophotos. 

5. Oblique imagery services provided by Pictometry including 4” standard view and 12’. Optional LiDAR 
collection and processing. Optional deliverables include all point files, intensity images, bare earth and 
updated 2‐foot contours. 

 
Understanding that the QC process and acceptance by the client can be demanding and time consuming, Surdex 
has developed our Client Product Acceptance Tool (CPAT), an online QC tool available to all of our clients. This 
tool allows the client to view, redline, comment and accept the ortho data online eliminating the need for 
numerous shipments of data and coordination of QC findings. We have provided an examination of Surdex’s 
orthophoto process, from acquisition to delivery, in the Orthophoto Process section. 

Surdex’s unique services 
One process that makes Surdex’s ortho services unique is Surdex’s proprietary Grouping Tool (GT). This tool is 
used immediately after the initial post processing of the raw aerial imagery providing radiometric balancing of 
the entire aerial imagery prior to the analytical triangulation and orthorectification process. This methodology 
allows Surdex and the client to agree on the final characteristics of the image prior to final processing. With this 
process, Surdex clients are assured that the final ortho data matches the sample data approved shortly after image 
acquisition. Therefore, costly and time‐consuming rework, which creates delays and missed schedules, is 
avoided. 

The Grouping Tool is responsible for over 90 percent of the final product quality and “colorimetry” (color, tone, 
balance, contrast, etc.). In other words, the appearance of the imagery displayed in GT is nearly identical to that of 
the final product—in advance of use within the production chain. Only minor adjustment may be made during 
final mosaicking in isolated areas. All calculations in the image processing chain are carried out at 12 bits/pixel 
(bpp) depth and using all four bands (R, G, B, NIR), thus preserving the complete dynamic range of the data. 

Surdex utilizes imagery metrics for color, brightness, contrast, clipping, neutrality, etc. based on values adopted 
by the USDA NAIP effort. However, these are only guide values for the technicians and are subject to change at 
the client’s discretion before the colorimetry for a project is locked down. 

 
 

 

 

 

 

 
 
 
 
 
 

Grouping Tool Functionality. Dual-screen operation showing grouping selection and 5-component histogram 
tool (luminosity, red, green, blue, near infrared). 
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Surdex R&D completed the first version of Grouping Tool in 2006 and has continuously improved the tool and 
interface. GT now incorporates all orthorectification, final balancing, and mosaicking in the same interface. The 
advantages of this proprietary software are: 

 Common workflow for all types of digital images (DMC, UCXp/WA, scanned film, etc.) 
 Archiving of digital negatives ⎯12 bpp by 4‐band files provides as near an original image as practical 
 Database managed workflow⎯each image is tracked with full metadata and image metrics and is under 
version control. Opportunity to improve on the capabilities and efficiencies without relying upon priorities of 
third‐party software. 

Another unique service provided by Surdex is the delivery of the seamlines used to mosaic the individual 
orthophotos. At Surdex, we understand that the client quality control process can at times be cumbersome and 
time consuming. With this in mind, Surdex decided to deliver seamlines data, where the greatest possibility of 
QC issues are present, as vector files to guide client inspection in the QC process.  

The two services as described, initial color balancing and seamline inspection, remove the majority of the QC 
problems typically encountered in an orthophoto product.  

Online Client Quality Control 
Surdex’s Client Product Acceptance Tool (CPAT) will be hosted on a project‐specific portion of our website for 
use by The City of Branson. CPAT is instantiated as a map service built over the ESRI ImageServer product with 
the interface developed in the Microsoft Silverlight development environment. The SQL Server relational 
database underlies the application and serves to track call‐outs and their resolution. 

This results in cost and time savings by reducing delivery and re‐delivery logistics, time, and storage. CPAT will 
be available to The City of Branson in addition to the traditional delivery of orthophoto data and the traditional 
QC approach. 

Highlights of CPAT include: 

 Selectable graphic overlays of delivery tiles, including status (acceptance, rejection, ready‐for‐re‐inspection, 
etc.) 

 Display of seamline data for QC (Since most of the errors caught during QC are related to seamlines, this 
provides a ready means for The City of Branson to examine this important data set.) 

 The fast imagery roam and zoom capability of ImageServer, hosted on the Surdex side, supports quick 
review, independent of a client’s server capability and storage 

 Provided as a web service, our clients can introduce vector layers for display—such as a client‐owned bridge 
layer from a GIS to determine whether bridges are properly dealt with on the orthophotos 

 Supports multiple inspectors on the client side. For example, inspectors can be assigned explicit areas of 
interest (AOIs) to work independent from one another, but in parallel 

 Ability to generate textual and graphical reports to assess QC status. 

Professional Resources 
At Surdex, our success has hinged on hiring—and retaining—the most skilled professionals in the industry, and 
balancing all resources to achieve our clients’ scheduling and quality requirements. When The City of Branson 
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selects Surdex, it will select a firm with a highly‐skilled, experienced staff that excellently coordinates services 
with the best resources the industry has to offer. Following is some additional information about Surdex’s staff. 

 Surdex’s staff has impeccable educational credentials, with many members having masters degrees in earth 
sciences, computer sciences, mathematics, geodesy and photogrammetry.  

 The full time staff of Surdex includes three registered land surveyors. Combined, these individuals have more 
than 60 years of industry experience.  

 Surdex Corporation has 12 
photogrammetrists certified with the 
American Society of 
Photogrammetry and Remote 
Sensing. 

Surdex Orthophoto Process 
Flight Planning 
The flight plans are developed by 
Surdex’s chief pilot and are approved by 
the project manager, a certified 
photogrammetrist. Surdex uses the IGI 
Plan flight planning software for DMC 
planning, which utilizes an elevation 
model to rigorously check for adequate 
forward and sidelap coverage. Flights 
are planned against the buffered coverage for each seasonal window portion of applicable project areas. A flight 
designer can iterate with the software to achieve not only efficient acquisition but also guaranteed coverage of the 
entire area. 

All flight plans incorporate the following: 

 There will be stereoscopic coverage of the buffered project. 
 A forward overlap of 60 percent and a sidelap of at least 30 percent will be used for north‐south flight lines. 
 Project areas with a dominant east‐to‐west layout may be designed and flown east‐to‐west. These, or any 
diagonal flights, will be flown at 40 percent sidelap to minimize the effect of bi‐directional sun angle 
reflectance. 

 Each flight line will have at least two additional models (four exposures) beyond the required extent of 
coverage. This ensures that aircraft entering and leaving the line do not deviate from the flight path. 

 Along the sides of the project, at least half of the stereomodel will fall outside of the project bounds. 
 In urban areas, the flight design will incorporate 80 percent forward lap and 60 percent sidelap to aid ortho 
technicians in reducing the effect of building lean. 

 The DMC uses a multiplier of 10,000. That is, to achieve a 1’ pixel, the nominal flying height will be 10,000’ 
above ground level (AGL). For 0.33’ (4”) pixels, a flying height of ~3,300’ AGL will be used. 

 If line breaks are required, each line segment will overlap at least three exposures. 
 

The preliminary flight design for the 2011 project is portrayed in the following graphic. The flight statistics for the 
4” coverage area is in the following table.  

Visualization of IGI Plan Design 
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Resolution Exposures Flight lines Hours of 
Acquisition 

Estimated Days 

4” (3,300’ AGL) 662 17 4 1 
 
Acquisition 
The objective is to acquire the 
imagery in the least amount 
of time possible, which 
results in consistent scene 
appearance and the highest 
possible product quality. 
Surdex will monitor weather 
conditions and forecasts as 
the acquisition window 
approaches. When suitable 
conditions are expected, 
Surdex will advance the 
priority of the City of 
Branson acquisition in 
anticipation of favorable 
conditions. Surdex 
continuously monitors the 
location of our fleet of aircraft 
providing rapid deployment 
of the nearest available aircraft and crew. 

Surdex will fully coordinate air operations with The City of Branson, providing notification when the aircraft is 
on site and when it leaves. Daily acquisition status in graphical form, complete with inspection updates and 
possible re‐flight designation, will be supplied to The City of Branson by email and/or via a dedicate web site. 

Because acquisition is the most critical phase of the project, Surdex incorporates: 

 Daily updates of flight plans by fax, e‐mail, or ftp from Surdex’s FlightDB Same‐day shipment of raw imagery 
data and ABGPS/IMU data to corporate office 

 Same‐day update of flight logs (exposures acquired) by fax or e‐mail to Surdex 
 Automatic issuance of the Daily Progress Report will be sent via e‐mail by the FlightDB. 

Unlike most acquisition providers, Surdex employs the manual exposure value method. Once the aircraft is at the 
capture altitude, light meter readings are taken over representative terrain. The exposure values are locked and 
the crew proceeds to the first line. During flight lines, operators monitor the meter’s measured exposure value 
beside the current locked value. If the locked value differs from the meter’s average indicated value by more than 
1/3rd f‐stop, the operator corrects the locked value. This exposure metering method is superior to the automatic 
approach because it does not respond to small bright or dark areas, common to the Lakes area and deep ravines 
associated to the Ozarks topography, in the scene that would bias the exposure at the expense of the larger area. 

   

Surdex’s Aircraft and Hanger. Surdex’s flight maintenance group inspects, maintains, 
and repairs our fleet of aircraft to FAA specifications and standards. This means less 
downtime of our aircraft and the ability to mobilize anywhere in North America in a 
matter of hours. 
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Image Inspection 
Imagery inspection is based on 100 percent inspection—each and every image is viewed and graded. Inspection 
will be conducted for digital images against the acquisition requirements of: 

 Within the project season window 
 At least 30º sun angle 
 Ground is free from standing water (other than natural or man‐made ponds and lakes) 
 Free of clouds and cloud shadows 
 Ground is free from streams which have overflowed their banks 
 Ground is not wet ground which obscures field, soil, or crop lines 
 Image tilt and crab of less than 5° over the entire project. 

Inspection is not limited to conditions, but also addresses the following: 

 Camera misfires 
 Specular reflection—noted in the database for use by the ortho technicians 
 Image artifacts. 

Image Processing 
Due to the complexity of today’s digital sensors, Surdex employs a systematic and scientific approach 
(established and well documented) to the initial image processing. This approach allows highly skilled 
technicians to view the entire Branson image dataset and apply radiometric corrections throughout. In brief, all 
data is viewed and color corrections applied to Gamma (brightness), solar, and dodging or luminosity (the 
intensity of the red, green and blue channels). Due to these corrections being made in the native 12‐bit depth, 
precise balance is achieved throughout the entire area ensuring a consistent image match on all ortho tiles. It is 
important to note that these corrections are applied prior to any further processing. 

After this initial balance, several “reference images” will be sent to the City to analyze and provide comments 
and/or approval. Minor adjustments agreed to, will be applied establishing the final radiometry to be delivered. 
This process eliminates any “surprises” upon delivery of the final ortho images. Although many firms provide 
sample image data that may (or may not) match the final orthos, the Surdex process has been developed to ensure 
this outcome.  

Ground Control Survey  
To assure consistency with previous projects, Surdex will work with The City of Branson to utilize any existing 
ground control from previous projects. These points can consist of targeted and/or photo identifiable points. If 
required, Surdex has the ability to develop new ground control points through GPS surveying techniques and 
assure that these surveys are tied into any existing control networks. Surdex’s Survey Department includes 
personnel registered as professional land surveyors with the majority of their workload involving the design and 
establishment of ground control and targets for photogrammetric projects. If additional survey is required the 
ground control survey design will be performed or managed under the direct supervision of a Registered Land 
Surveyor.  

Analytical Triangulation 
Surdex will apply several control methods to the imagery to ensure that the imagery is controlled both 
horizontally and vertically. Surdex will capture ABGPS and IMU data during acquisition and incorporate existing 
ground control into the analytical triangulation process. It is vitally important that ground control be used in the 
process. Even though ABGPS and IMU technologies are dependable and accurate, confirmation, verification and 
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precise adjustment of the GPS bias are instrumental to ensure final accuracy and reliability. This is even more 
significant when the project, such as the City’s, includes production of any surface data. This important step will 
establish the vertical accuracy for: 1) possible DTM update via photogrammetry; or 2) verification of agreement 
with existing DTM and new LIDAR data.  

Surdex uses the Intergraph ImageStation Automatic Triangulation (ISAT) software. ISAT has proven to be 
extremely robust and accurate in automatically collecting both pass and tie points within a block. Only minimal 
editing is required by the AT technicians. The ISAT software is complemented by a host of applications 
developed by Surdex using Intergraph’s “Photo Foundation” applications programmer interface (API). The 
results of each block are retained in the “PhotoDB” of the Enterprise database. The aerotriangulation of a block 
involves several steps: 

 Automatic pass and tie point collection 
 Editing points 
 Measurement of ground control points 
 Solving the block 
 Publishing the block. 

Orthorectification 
Orthorectification will be performed using a proprietary suite of software developed by Surdex over the last six 
years. In addition to cubic convolution processing algorithms, this software communicates results, status, and 
performance to various internal databases used to monitor production activities. The software is geared toward 
extremely high performance and utilizes the EnFuzion distributed processing environment.  

Only the neat area (central portion) of each image will be used. The extent of each digital orthophoto is defined 
during the AT publish step, which creates the batch scripts required for all processing. The neat bounds of each 
image is determined using a target overlap of a few hundred pixels on each side of each image.  

The use of neat bounds has two advantages, all stemming from using a reduced portion of the orthoimage during 
production: 

 Accuracy is maintained 
 Image quality is preserved. 

By limiting the extent of the processing, the geometry of each image is confined to approximately the “center” of 
each image. This reduces distortions and errors normally occurring at the extremes of each image and ensures 
that accuracy specifications are met. Any errors in the elevation model are minimized by keeping the “obliquity” 
at each point to a minimum. 

The smaller area of each digital orthophoto preserves image quality by reducing any residual affects of haze 
and/or sun angle illumination. The few hundred pixels of overlap provide sufficient latitude during balancing 
and cut‐lining operations in the Mosaicking step. 

Mosaicking 

Mosaicking is used to create a seamless set of Master Tiles. Its inputs are simply the neat orthos along with shape 
files that guide editing of specular reflection and obscured/smeared areas. Once these corrections are made, 
seamlines are generated to stitch the orthos together and a minor overall balancing is performed to ensure 
consistent tone and balance across all joins of the orthos.  
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Seamline Generation 

There are three programs that 
make up the Surdex seam tools: 

 sdxSeamLine automatically 
creates the seams 

 The Seam Editor is an 
interactive tool managed and 
called from within Grouping 
Tool 

 sdxSeamMosaic applies the 
seamlines to create the 
Master Tiles. 

Both the automatic seam 
generation and tile writing are 
queued from within Grouping 
Tool for execution on the Surdex 
distributed processing servers. 
The distributed processing 
provides 44 parallel executions of the seam line generator or seam mosaic applications providing very rapid 
product generation. Seamline data is stored in a database as OGC simple binary objects.  

The basic task of determining the best seam placement can become quite complex. We have created a cost‐based 
approach that analyzes the cost of many paths to create the best seam around each image. Multiple cost factors 
can be weighted by the technician to provide flexibility to tailor seam placement strategy to the landform and 
land cover for a given project. The technician selects the weights for each of the cost factors. If one factor is 
weighted at 100 percent it will be used exclusively. A mix of percentage weights will result in the software 
calculating a cost for each path by summing the weighted contribution of each cost factor.  

Once the automatic seams are generated the technician must review the results and set seams to an accepted state 
prior to writing out Master Tiles. Notes made during the 100 percent inspection of the raw frames stored in the 
database are used to display thematic color coded symbols in Grouping Tool to indicate seams that may need 
manual edits to avoid inclusion of clouds or specular reflection. Topology validation and small polygon 
validation is run to confirm final polygons meet specifications. The operator will log the acceptance to the 
database. Each seam polygon carries a record of who accepted it and when. Once an area of seams has been 
accepted the user selects tiles to be generated and adds them to the distributed processing queue. 

 After creation of the master tiles, Surdex technicians will perform an additional QC check of the mosaicked ortho 
data.During QC, any required corrections will be made to the Master Tiles and the affected products in the 
various reference frames will be re‐created, ensuring that data in the overlaps are completely identical. QC checks 
will include, but not be limited to the following: 

 Editing of specular reflections and occlusion or smearing caused by rugged terrain 
 Seamline generation 
 Final balancing. 

Seam Editor window at 1:1 (top); Seam 
Editor window at 32:1 (middle). Grouping 
Tool main window with seams displayed 
(bottom). 
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Smear Correction 

The orthorectification module uses an anchor point approach to assigning pixels to each position in the image. A 
rigorous ray trace implementation is exceedingly slow and not needed unless the terrain is very rugged. This 
means that smearing and possibly occlusion could occur in mountainous areas and areas may have to be 
“patched in” from surrounding orthos. To avoid this possibility, Surdex has developed a ray trace function that 
analyzes each ortho and determines whether smearing or occlusion is present. The output of this function 
includes polygons delineating potential problem areas in ESRI shape file format. These shape files will guide 
technicians to determine which orthos need correction, thus ensuring no smear or occlusion is evident in the final 
product. 

Specular Reflection Correction 

Specular reflections caused by glare from sun reflections off water bodies and/or large structures will be present 
in some the imagery. Surdex will minimize this effect by patching in alternate views of the affected area from 
overlapping adjacent frames (either from within a line or an adjacent line). During the 100 percent image 
inspection, technicians note images containing specular reflections that may violate specifications. Ortho 
technicians are supplied a shape file from the FlightDB that highlights exposures containing specular reflection, 
thus relieving the technicians from having to search for, and locate, areas that may need editing. 

Final Balancing 

If required, OrthoVista is used to perform minor balancing in the overlaps of the digital orthophotos. Though the 
image processing which precedes all production steps handles 90 percent or more of the final image 
characteristics, some localized balancing may often required around the seamlines. This is a minor alteration that 
does not affect image colorimetry in a global sense. OrthoVista uses an iterative process to perform the color 
balancing. Each iteration drives a group of orthos to the final color and adjusts overlaps with surrounding 
groups. Thus, this is not a matter of simply adjusting the color for a group, but blending it into its surrounding. 
The more consistent the overall input color balance is, the fewer the iterations that will be required. Surdex 
normally uses only a few iterations, resulting in nearly imperceptible changes. 

Digital Terrain Model/Contours Update 
At the discretion of the City, Surdex is fully capable to update the existing two foot contour DTM data adhering 
to the specified accuracy requirement via photogrammetric methods. Surdex has determined that the acquisition 
altitude of 3,300’ above mean terrain (amt) is completely suitable for production of DTM data capable of 
producing 2‐foot contours at the prescribed accuracy. This altitude was derived based on the requirements of the 
City’s ortho resolution requirements and industry accepted altitudes for 2‐foot contours.  

Understanding the utility of the optional LiDAR, Surdex recommends the LiDAR be used in concert with the 
digital imagery to produce the contour update. Surdex will overlay the bare earth LiDAR data over the newly 
acquired stereo imagery for review. Using planimetric data and shapefiles provided by the City as a guide, 
Surdex will identify areas of visible change. Large areas of wholesale change will be readily identifiable for 
updates. Less significant areas requiring update will require stereo compilation technicians to “probe” the 
existing surface in 3‐D and compare the results to the elevations measured in the LiDAR data. 

As an area is identified that requires updating, technicians will create a polygon encompassing the update area 
and minimal terrain determined valid to ensure a consistent tie to the existing surface. The existing data will be 
cut from the DTM file and new data representing the current surface will be added. The technicians will compile 
required breaklines, extending the existing breakline data into the update area(s) using industry accepted 
standard stereocompilation methods. Breaklines will be placed at all major changes in the surface (i.e., drainage, 
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roads, terrain breaks, etc.). Mass spot points will be added following the existing point density utilized in the 
previous data.  

Upon completion of the DTM collection, contours will be generated at 2‐foot intervals. Spot points will be placed 
at tops of hills, saddles, road intersections, bridges, etc. and in areas of flat terrain not represented by the 
contours. The contours will be reviewed for accuracy and consistency by viewing the contour data in 3‐D overlaid 
on the stereo imagery. Contours will be scrutinized to ensure that updated contours seamlessly tie to the existing 
contours and present a true representation of the topographic characteristics. If inconsistencies or inaccuracies are 
found, the compilation technicians will revisit the DTM data and correct as necessary, regenerate, and validate 
the final contour data as correct. The contours will not be significantly edited or modified unilaterally which 
would create disparate data sets between the DTM and final published contour data. 

After the contour data are deemed complete, the data will be passed through a final edit to ensure that the data 
are topologically correct and suitable for use in the GIS. 

LiDAR Option 
For LiDAR acquisition, Surdex will use our Leica ALS 50‐II Aerial LiDAR Scanner equipped with Multiple‐Pulse‐
in‐the‐Air (MPiA) technology. Surdex’s current system is a multiple‐return LiDAR system capturing multiple 
ranges for each pulse along with intensity images.  

Surdex utilizes automated and manual procedures to process LiDAR data and GPS/IMU data to generate DEMs. 
Auto‐filtering removes much of the artifacts, but manual editing is used to create a bare‐earth model where 
structures, buildings, plants, trees, and brush have been removed.  

Project Design 
When designing the project, Surdex includes:  

1.   Final definition of the project bounds with appropriate buffering to arrive at a net LiDAR coverage.  

2.   Ground survey control and base station design, possibly causing changes in LiDAR coverage due to ground 
survey access restrictions.  

3.   Flight planning of LiDAR acquisition.  

The LiDAR flight planning is primarily based upon swath overlap, pulse density, and field of view (FOV). 
Derived parameters include the flying height above mean terrain. Detailed planning involves using elevation 
models to ensure variations in terrain do not result in gaps in coverage or loss of desirable swath overlap. 
Following is a brief description of the LiDAR setting for the City of Branson project. 

 Flying height  1,600 meters 
 Field of view  40° 
 Max laser pulse rate  137,300 
 MultiPulse in air mode  Enabled 
 Swath width  1164.70 meters 
 Max line spacing  881.06 meters 
 Minimum sidelap   25 percent 
 Average point density  1.53 pts/m^2 
 Average point spacing  .81 meters 
 Illuminated footprint diameter  .37 m 
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 Estimated across track accuracy  0.17‐0.20 m 
 Estimated along track accuracy  0.17‐0.19 m 
 Estimated height accuracy  0.07‐0.10 m 

Acquisition 
Surdex’s chief pilot acts as flight coordinator for the project and works directly with the Surdex project manager. 
At the end of each flight day, all acquisition reports will be conveyed to Surdex for update of acquisition status 
and merged with on‐going inspection. Results from each day’s acquisition can be loaded to a project website for 
review by the client. The project manager will proactively point out deviations from planned performance to the 
client via approved communication channel(s). 

Inspection 
Surdex’s flight management database is loaded with inspection results to ensure operations and project managers 
are fully aware of status for the entire project. 

All ABGPS/IMU data will be transmitted at the end of each flight day to ensure the information is acceptable for 
use. A certified photogrammetrist performs the final review to determine acceptability. It is a goal of the project 
to finalize this review within 24 hours of receipt. 

As LiDAR data arrives from the field, it is immediately processed to a ground projection and inspected for data 
integrity and accuracy against calibration sites flown before and after each mission. It is another goal of the 
project to achieve this final inspection within 48 hours of receipt of the data. 

Processing of LiDAR Data 
Proprietary boresighting and calibration software calculate the system boresight angles and LiDAR/IMU lever 
arms from passes collected over the calibration site at the beginning of each project. Once calibrated, the 
parameters can be verified at the start and end of each mission for quality control. 

GPS and IMU processing are performed with the Waypoint GrafNav and Applanix PosProc software. The LiDAR 
data will be processed to project coordinates using proprietary software. Sidelaps between flight lines will be 
examined for systematic or time‐dependent discrepancies and cross‐flight analysis will be performed to ensure 
proper calibration and system operation. 

Classification / Bare-Earth Reduction Process 
The resulting point cloud 
representing the reflective 
surface⎯or digital surface 
model (DSM)⎯for most 
mapping projects will be 
heterogeneous in nature (i.e., 
a complex mixture of hard 
ground, low vegetation, 
underbrush, canopy and man‐
made features such as 
buildings, power lines, etc.). 
To arrive at a bare‐earth DTM, 
the ground returns must be 
separated from the rest of the 
LiDAR returns, a process 
called classification  

Classification. This process is used to separate ground returns from the rest of the 
LiDAR returns. The image on the left is all returns. Trees, buildings and ground are 
visible. The center image is classified to show only bare earth. We have removed the 
things above the ground, i.e. trees and buildings. The image on the right is contours 
formed from the bare-earth points.
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After detection and removal of spurious low points, ground classification of the full data set is performed. Using 
a combination of TerraSolidʹs TerraScan and proprietary software, the bare‐earth data set is extracted and usually 
thinned to create the optimal ground elevation DTM model. With selectable control of the classification 
parameters by area, bare‐earth processing can be tailored to differing terrain and vegetation types. Parameters 
can be varied based on surface morphology, such as slope and curvature and cultural features, such as building 
size. 

The resulting surface from the automatic classification is then reviewed and manually edited to re‐classify any 
false ground or vegetation classifications. Suspect areas are identified and manually edited to remove remaining 
building and vegetation features. The coincident RGB color channel collected with our system is used to QC the 
ground results and to assist in manual editing. 

LiDAR Classification of Trees and Bare Earth 
For orthophoto DTMs, bridge and overpass elevations that may have been removed from the surface in 
automated processing can be added back into the DTM. For topographic mapping, remaining bridge segments 
must be removed for hydro‐enforcement. Elevations within water boundaries can also be removed or modified in 
a 2D editing environment.  

LiDAR collects data points in a roughly gridded pattern. This sampling of the terrain features results in over‐
collection of elevation points in flat areas and under‐collection in areas of sharp breaks, such as ditches and small 
streams. Depending upon the accuracy requirements of the DTM, breaklines can be added in 2D to improve the 
location of the feature edges.  

LiDAR Project Design 
The Surdex project design allows for the generation of LiDAR ground points that are accurate enough to support 
the generation of two foot contours over the project update areas. The generation of LiDAR elevation data can be 
divided into two types of information.  

Level I – This data represents a bare‐earth surface that is automatically generated and manually edited from the 
classification process. This data is relatively accurate, but may contain some data anomalies. This data may be 
used for the DEM for orthorectification and the quick representation of 2‐foot contours.  

Level II – This data consists of Level I data that has been further processed to add additional breaklines and spot 
elevations that will support the accurate generation of contours, most commonly 2‐foot. Areas of incorrect bare‐
earth classification are also removed in the processing. The edits are performed on photogrammetric 
workstations. This process, to be used for the Branson project, generates engineering grade contours or FEMA 
DFIRM‐compliant contours (2 foot).  

Photogrammetric Edits 
aS stated previously, the photogrammetric edits of the LiDAR elevation data will be performed on 
photogrammetric workstations in stereo. The digital imagery will be imported in stereo and presented to the 
technicians. The ground classified LiDAR data will be imported and displayed in stereo on the imagery. Where 
necessary the contours will be enhanced with new breaklines, mass points and spot elevations. The final output of 
this process will be refined contour data that matches the ground.  

Oblique Orthophotography Option 
 Pictometry International Corp. has been the leading provider of geo‐referenced aerial image libraries and related 
software for more than 10 years. With over 925 U.S. counties as customers, Pictometry has amassed imagery in all 
50 states, all of the top 133 U.S. cities and over 90 percent of the urbanized area census tracts. Pictometry captures 
this imagery with a fleet of 53 single‐ and multi‐engine aircraft, outfitted with Pictometry’s patented oblique 
capture technology and processes 100 percent of this data at its Rochester‐based facilities without the use of any 
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subcontractors. Pictometry’s oblique camera system is the only oblique capture system that has been approved by 
the USGS. Our camera technology has been certified by the USGS as capable of providing quality, consistent 
image data to support civil government programs at the performance level specified in the USGS Sensor Type 
Certification Report.  

Pictometry’s unique PentaView capture system will capture forward, rear‐ward, and side‐ward looking digital 
oblique images of the 57 square miles of area for the City of Branson, MO, producing metric, oblique images that 
we georeference without requiring the traditional authoritative ortho‐photos to do so. Our Electronic Field Study 
(EFS) viewing and measuring software will accompany Branson’s image library. The City will be provided with 
an enterprise wide license to EFS for deployment to any city/county agency in the City of Branson and Taney 
County, and to any municipality or public school within the City of Branson and Taney County. It will allow 
Branson’s users to measure bearing, angles, pitch and elevation, and pan, zoom, rotate and navigate on their 
images. Our oblique images can also be viewed through ESRI’s Arc GIS Extension with many of the same 
measuring and navigation capabilities. In addition, Branson’s GIS layers can be overlaid directly onto the imagery 
for further data extraction.  

With the City of Branson’s full image library purchase, Pictometry provides its Economic Alliance Partnership 
program in which it promises to image, at no additional charge, up to 200 square miles of affected areas of 
Federally Declared Disasters caused by Hurricanes (Category 2 and above), populated areas affected by fires, 
terrorist attacks, Tsunami and Earthquakes. This imagery would include the use of our ready‐to‐use Change 
Analysis software for ninety days.  

Pictometry Oblique Imagery Offering 

Pictometry’s color oblique images are directly geo‐referenced images with onboard GPS and IMU data which 
provide accurate position and altitude of the camera at exposure time. This highly accurate digital camera 
calibration procedure not only calculates the internal geometry of the system but also detects any pixel 
aberrations (this calibration process was licensed to USGS in 2003 and has been adopted as the standard 
calibration procedure used for all professional digital airborne cameras). Each image is date and time stamped 
with the time of capture as reported by the time information transmitted from the GPS. Ground‐based differential 
corrections are applied and Kalman Filtering is done to further improve the accuracy of the data. Pictometry 
regularly calibrates each 16‐megapixel camera and lens pairing and automatically selects the latest calibration 
data based on digital camera ID and capture date.  

For the City of Branson, Pictometry will capture four‐way 4‐inch ground sample distance (GSD) resolution geo‐
referenced oblique images, as well as two‐way 12‐inch GSD images. All oblique images will be geo‐referenced to 
the Missouri Central State Plane Coordinate System, NAD 83, US Survey Feet. The oblique image library will be 
delivered to the City of Branson within 60 days of last image capture. Intuitive, on‐site (or through GoToMeeting) 
training will be completed soon afterward.  

Pictometry understands that the City also seeks a web‐based software application for deployment on City servers. 
Our Self Hosting Pictometry Online solution utilizes Pictometry Web Solutions technology and will allow the 
City to house its complete image library on its own servers for distribution to its agencies, with full control over 
its image data.  
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Sample High-level Oblique Image  Sample Low-level Oblique Image 

Pictometry may capture images when there are clouds above the altitude of the aircraft. In fact, the best lighting 
for the Pictometry images is when there is a light, high cloud cover, as this provides the most consistent lighting 
coverage. The preferred capture windows are when the leaf canopies are off and the ground is not obscured by 
snow or ice. Because of this, Pictometry can continue to capture imagery even if the sun angle dips below 30º. We 
constantly monitor weather, foliage and snow conditions, and plan our deployment of resources to maximize the 
capture windows of opportunity.  

 Color, Color Scheme: Pictometry’s system produces 24‐bit RGB color.  
 Tint, Contrast: Pictometry’s capture system has a high dynamic range image sensor and full control over the 
lens iris and camera exposure times in order to maximize exposures.  

 File Formats: Pictometry’s Oblique images (and individual orthorectified frames) are delivered in JPEG 
format with a custom trailer containing all of the metadata necessary to geo‐reference the imagery for use 
in Pictometry’s Proprietary Software Suite. Orthogonal imagery is available tiled in GeoTIFF and/or JPG 
format, as well as mosaicked in ECW and/or MrSID formats. Other formats may be available upon request. 

 Date/Time Stamp: Each image is date and time stamped with the time of capture as reported by the time 
information transmitted from the Global Positioning System.  

 File Size: Each raw image is 48 MB in uncompressed 24‐bit RGB form. Pictometry will allow the City of 
Branson to select the file format and compression rate. Pictometry typically uses a JPEG compression rate that 
yields 8 MB images, as this provides a high compression ratio with minimal effects on image quality. Actual 
compression ratios and elevation data integration rates will be negotiated with the City to ensure a 
manageable delivery size.  

 Accuracy: Pictometry’s oblique and individual frame ortho images are directly geo‐referenced images with 
onboard GPS and IMU data which measure the plane’s orientation 300 times per second. They provide the 
accurate position and altitude of the camera at exposure time. Ground‐based differential corrections are 
applied and Kalman Filtering is done to further improve the accuracy of the data.  

 Image Footprint: Pictometry images are captured with a landscape orientation in order to maximize the 
highly detailed portion of the image. 

 Project Support: Most of Pictometry’s project support is based in Rochester, NY, Pictometry’s principle 
location. Chad Rhinewald, our most seasoned Project Manager, will oversee the image capture process, 
coordinate scheduling logistics with the City of Branson’s staff, manage Pictometry’s flight planners, and 
supervise the project end‐to‐end. He will work closely with Pat Blankfard, our VP of Production to ensure the 
flight capture is done to the 4‐ and 12‐inch GSD, in the timeframe requested by the City. He’ll also work 
closely with Tim Harrington, our VP of Processing to ensure the imagery is processed to the City’s 
specifications, and that any of the City’s GIS overlays are included. A Customer Technical Services 
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Representative (CTSR) will also be available for onsite training on Pictometry’s products and software 
solutions, or remotely through GoToMeeting. Additionally, both Christian Stitz, the Regional Technical 
Manager in Missouri, and Howard McGee, the District Manager in Missouri, will always be available to the 
City of Branson for technical and account support.  

Pictometry looks forward to providing its superior oblique imagery to the City of Branson for this project. 
Because 33 counties and municipalities in Missouri already have Pictometry’s imagery and software, the City of 
Branson and Taney County will be able to share its oblique imagery with its neighboring counties for planning 
purposes and emergency response situations. We are confident the City of Branson will realize a return on 
investment by saving time, reduced field visits through new desktop capabilities, and additional tax revenues 
that will easily surpass the cost of its Pictometry image capture.  

















































MEMORANDUM

February 11, 2011

To: Capital Improvements Committee

From: Mike Ray David Miller
Utilities Director City Engineer

Subject: Meadow Ridge

________________________________________________________________________________________________________________

This memorandum and the attached documents provide information regarding the Meadow Ridge
subdivision located at the northwest city limits of Branson and along Sycamore Church Road. An
overview map of the area is attached. The Meadow Ridge POA is requesting assistance resolving
non-compliance issues of the development’s sewer treatment plant that has resulted in
enforcement action by Missouri DNR. Upgrading or replacing the existing plant has been evaluated;
however, connecting their existing sewer collection system to the City of Branson appears to be the
option desired by the POA. The Taney County Sewer District, City staff and the Ozark Clean Water
Company (OCWC), who owns a sewer interceptor serving the Roark Valley watershed between
Stonebridge and the Branson sewer system, have met and discussed this matter in an effort to seek
a viable solution.

The Sewer District has committed to build a sewer line extension from the existing interceptor to
Meadow Ridge for connection to Branson. OCWC has made an agreement with the Meadow Ridge
POA to operate the Meadow Ridge collection system if Branson agrees to treat the sewer. OCWC
would be recognized by DNR as a continuing authority and responsible party for operation of the
collection system. The Meadow Ridge collection system is made up of a combination of gravity and
low pressure sewer mains.

In 2005 Branson entered an agreement with OCWC to treat sewer flows from the Stonebridge
development and, if capacity exists in the Branson system, OCWC also has the right to connect other
developments located in the Roark Valley watershed, such as Meadow Ridge to the Branson system.

Factors and considered concepts for further discussion regarding the connection of Meadow Ridge
are as follows:

 The Meadow Ridge development consists of 300 residential lots. 284 lots are developed
with single family dwellings.

 Existing treatment plant design is 90,000/day. Current records indicate flows are averaging
60,000/day.

 Capacity is currently available in the Branson system to treat the Meadow Ridge flows. Flow
information is attached in WWTP Compton Basin.

 Sewer capacity fees would currently be assessed at $250.00 per existing home.
 User rates would be charged at 2.5 times the inside city rate unless other arrangements are

made.
 The Meadow Ridge development is contiguous to city limits on the south and east sides.
 Under the OCWC agreement only new construction in the Roark watershed has to agree to

sign an annexation petition. Meadow Ridge is not considered new construction by OCWC.



 Annexation does not appear to be in the best interest of the city at this point, however, it
may make sense in the future.

 Staff has discussed the requirement of an annexation agreement that would provide the city
the ability to annex the development in the future. Since the OCWC agreement has wording
that exempts this requirement a lowered user rate could be considered as an incentive for
property owners to agree to this concept.

 Monthly billing for sewer would be calculated from flows measured through a master flow
meter that would be located in the new line extension at the point of connection to the
existing interceptor.

 An excessive flow surcharge is also being considered for high flows resulting from
infiltration being allowed into the Meadow Ridge system.

 Inspection for quality would be necessary of the existing Meadow Ridge system for proper
material types and installation. Any deficiencies would need to be repaired prior to
connection.

Connection of Meadow Ridge to the Branson system would be a good decision for environmental
reasons, however, staff has proceeded cautiously giving consideration to other factors that could
impact future operational costs, capital costs and comprehensive planning.







WWTP Compton Basin: Gallons/Day

Meadow Ridge 90,000

90,000 Total Gallons = 300 connections @ 300 gallons

$1,800 to $2,100 per residential connection

Approximate city capacity cost $540,000 to $630,000

Total: 90,000

Compton WWT: Design Treatment Capacity 5,300,000

Current Capacity Permitted 5,166,352

Remaining Permit Capacity: 133,648

Adding Meadow Ridge 90,000

Remaining Permit Capacity 43,648

Annual Average Daily Flow

July 2009 to July 2010: 2,410,000

Adding Meadow Ridge 90,000

Total Flow 2,500,000

, Remaining Capacity: 2,800,000

Highest Dry Weather Flow

July 2009 to July 2010: 2,924,000

80 % of Treatment Adding Meadow Ridge 90,000

Capacity - 4,240,000 Total Flow (57% of Capacity) 3,014,000

Remaining Capacity: 2,286,000

Design Peak Flow Capacity 10,600,000

Wet Weather Peak Flow

In June 2008 Estimate 8,500,000

2.5 Times Daily Average Adding Meadow Ridge 225,000

Total Flow 8,725,000

Remaining Capacity: 1,875,000

Lift Station 30: Max Design Flow: (1 pump) 1,512,000

Average Daily Flow

From July 2009 to July 2010: 597,000

Adding Meadow Ridge 90,000

Total Flow 687,000

Remaining Capacity: 825,000

Highest Dry Weather Flow

From July 2009 to July 2010: 764,000

Adding Meadow Ridge 90,000

Total Flow 854,000

Remaining Capacity: 658,000

Max Design Peak Flow: (w/EQ) 2,512,000

Wet Weather Peak Flow

From July 2009 to July 2010: 1,226,000

Adding Meadow Ridge 225,000

Total Flow 1,451,000

Remaining Capacity: 1,061,000

10-Jan-11
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Construction Status Report Date: 2/14/11

Project # Project Name Type/Phase

Construction

Budget

Contract Amt. to

Date

%

Complete

Contractor

Arch/Eng

Total Change

Order Amt

%

change

Notice to

Proceed

Anticipated

Completion Comments

SEWER

EN1001 Lift Sta. #30 Capacity Upgrade Construction $3,133,276.00 $2,856,239.82 91% Rosetta 4/19/2010 3/1/2011 Progressing well. Lift station work underway. Eq basin complete

ENG39 Compton WWTP Exp Construction $4,507,000.00 $2,646,171.10 59% Branco -$3,422.00 -0.1% 4/27/2010 3/1/2011 Complex construction will soon begin to tie in to existing system

Fall Creek Resort Reconstruction Design $332,500.00 To Be Determined 12/31/2011 RFP Process Underway

Antidegradation Study Study $35,524.00 Black & Veatch 12/21/2010 7/1/2012 Study underway

Whisper Cover Sewer design $36,000.00 To Be Determined 12/31/2011 Engineer selection to proceed in Spring

Lift Sta #25 Design $385,000.00 To Be Determined 12/31/2011 RFP Process Underway

SW1004 Lift Sta. #9 Improvements Design & Study $47,150.00 $24,113.02 51% HDR 9/29/2010 7/1/2011 Study complete. Design underway

WATER

SW1001 2" Water Meter Replacement Construction $139,344.00 $93,408.21 67% Northwest Utility 7/20/2010 4/20/2011 217 meters changed to date.

BUILDINGS

PO1002 Police/Courts Facility Expansion Construction $52,513.00 $52,513.00 100% Winslow Const. $1,386.81 2.6% 3/15/2010 12/30/2010 Construction complete

EN1003 City Clerk Modifications Construction $149,164.00 $0.00 0% Winslow Const. $750.00 0.5% 8/6/2010 3/31/2011 On schedule

TRANSPORTATION

ENG23 Hwy. 248/65 Diverging Diamond Design $45,274.00 $27,304.99 60% DRG 1/12/2011 3/15/2011 Redesign contract to council for first reading 12/14/10 for detour of ramps

EN1002 Pedestrian Improvements Construction $79,937.00 $44,427.50 56% Brock's Concrete $7,417.50 9.3% 8/2/2010 3/31/2011 Change Order to council 12/14/10

Veterans Blvd Bridge repairs Design $50,000.00 To Be Determined 7/1/2011 Engineer selection to proceed in Spring

Thermoplastic Road Striping 2010 Construction $27,700.00 $23,607.95 85% Time Striping 10/4/2010 12/31/2010 Complete

Painted RoadStriping 2010 Construction $23,202.00 $22,151.72 95% Time Striping 10/4/2010 12/31/2010 Complete

MISCELLANEOUS

orthophoto Design $125,000.00 $0.00 To Be Determined 9/1/2011 RFP Process Underway

Tennis Court Resurfacing Construction $20,000.00 $0.00 To Be Determined 7/1/2011 Bid in spring

Garage Roof Repairs Construction $20,000.00 To Be Determined 7/1/2011 Bid in spring

Stormwater Improvements Design $150,000.00 To Be Determined 12/31/2011 Engineer selection to proceed in Spring

Sunset Walking Path Overlay Construction $22,000.00 $0.00 To Be Determined 7/1/2011 Bid in spring

Campground Site improvements Construction $24,000.00 $0.00 To Be Determined 7/1/2011 Bid process underway
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